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DYNAMOS, 
MOTORS, 
MOTOR-GENERATORS, 
ROTARY CONVERTERS, 
BOOSTERS, and 
SWITCHGEAR. 


aan 


125 Kw. Singlephase to D.C. Induction Motor-Generator, 575 r.p.m. 
<One of 2 sets supplied to The Gaumont Co., Ltd.> 


ELECTRIC CONSTRUCTION 


Co., LTD. 
HEAD OFFICE :~ 


Dashwood House, 9, New Broad Street, 


LONDON, E.C. 
WORKS :~— 


Bushbury, 
WOLVERHAMPTON. 


Published Weekly. ] 


Establiahed 1856. 


OFFICE FOR ADVERTISEMENTS AND PUBLICATION, 33, NORFOLK STREET, STRAND, LONDON, 


ESTABLISHED 1856. 


Che oaee lin 


[Price Sixpence. 


eT. 


Mssintied as a Newspaper 
wo. 


Vor. CXVII.—No. 3032] 


TO MANUFACTURERS ONLY; 
e Commissioners’ of 
TENDERS racine sueecy a ebuwar bare 
CE VALVES di Sh abeee of three 


pril, 1 

Forme of Tender, igi 

hay = penenibed on np eo 
misctonew. do not ted themaglres to accept the 


before 11 am. on Tu 7b 
RETARY, AM of 
va Bendoa. BLE and endorsed 


Bo. HD Manuaree me bor 


TO MANUFACTURERS ONLY. 


The Commissioners _ of 
ae orthe SUPPLY ot soe 


TRE AND GROUND AYDRANTS, 
BIT. AND-M18S VENT: 
FIRE AND SAND PAILS. Be (dee 

uring 8 period of threo years trom the let April, 1914. 

Forma of Tender, conditions of contract, nud al) perin 
Be obtained on application ‘. the Storokesper, H. 

ica Work Stores, 12 12° Lambeth Palace-road, London, SE. 
cpeimiae Doane) Rot bind themselves to accept the 


dere or 
cr phan te el livered bofore 13. 8m. On Tuewtay, 17th 
addressed to the SEC TARY, ee Of rake} of 
to, mdon, 8 W. eadorsed 
as a Hivand: Mist 


whiteballaeh February, 1914, 


on [ihe Secretary of State for 
India tn Counc! prepared to receive 
TENDERS from fucb persons ga may bo willing to 


PLY. 
RAILS AND FISHPLATES, 
‘The conditions of contract omy bo nbeataed oa oD ay 
lo _the Director-General of Stores, India 
8. and ‘Tenders ane to Bs Lo be alt vored cana as 
‘cl mon Tw Fel w¥) 
mo no Tender will be rece! now. 


6 Directs; Doncral o OF Beaten, 


a Assistant Engineer ‘Re- 
REQUIRED for tbo tetra Water 
works ip the Gold Coast. between 2 and 


Age 
preferably unmarried. Strict medical exanfin: 
tion and yeocleation i Teseeenry, ” 


Salary £600 a year, rising Lo €650 by ennus! tocromonte of 
abs tog thor with courfated mie tase to cover travolling 
nod all other allowances. 

Free firstclase oat oe home sgain on satisfacto: vy 
termination of en, Half ealery on voyage out; f 


mea! 
talary from date of arriva) 5 the Colony 
Two months’ leare op half pay after twolve months’ tour 
Increased vo four months if returz Fang to the Colony, with half 
toyt OF VO: es and free 
Pa aids Mould havo had. good Raperience in tho con- 
perce of waterworks by administration Gr as contractors 
ry 
siteation dy lotter (no special form required), statin, 
donation imarriens A anglo, giving fall el Be ol 
oxperionce, scconrpanied dy copies of teatimonials (not 
nals), with names nod eddressea of refereos of whom 
foaulnes ean be made ns Lo capabilities, should be sent at once 
Messr. HU TER DU DUFF and MIDDLETON, of 17, 
Victorinatrost. Wesunlostor, 9 


ote M/Gdd4 on left-hand fh corner of spplication. 
jo advertisement contains all the in 
concerning the appointment. 


formation arallable 
09 


Tn the High Coad of erie (00283 of 1913 
fo the es Matar of OF OTIS ELEVATOR COMPANY Limited 


dn pee ae of The companies (CONSOLIDATION) 


Nese is Hereb 


the ORDER Qi 
rision, dstod Re eth Oe 
JON of ae engi * of 


Given That 


unt of Juuttoe, Noes 
, 1004, CONPIRMIN 
he above-named 


y Limited and reduced 
henceforth £68,190 givided Into P2819 shares of £10 each 
ce from the form capital of £200,000 divided Loto 20,000 

OQ ench. At tbe time of thé registration of this 

Ste the eho of the éald Gold aoaros have oat Iasued, and 
ropes RN ae aaa be paid up on 

such 91 
Dated this 6th 191 

as ers ohery CARPMAEL, 


Bo) elton for the Compaiy: 


on 


HENRY CONRAD SANDERS DECEASED. 
Purruant % the Act of Parliament 22nd and 23rd Vict & 36, 


Notice is Hereby Given that all 


OM elt and other pesos baring any dodte claims or 
against the Eatate of Henry Oo Bander Inte of 
Bouth Ron “Bouthall #,, Ae County of 

pane ithe tha pala 


sida: bree of the Promote Division 
ustice on the Zind day of 
Sandora and Horbort Pearce 


LONDON: FRIDAY EVENING, FEBRUARY 6, 1914. 


SHREWSBURY. 


June 30th to July 4th, 1914. 
IMPLEMENTS. 


SFeo REOULATIONS and FORMS of APPLICATION for 
SPACE aro NOW READY. 
Be coin must be mado by FRIDAY, MARCH 


K ENTRIES CLOSE oo MAY 2b | POULTRY 
RODUCE and HORTICOLTORE oo MAT diny CIDER 
oe PERRY entries close on MAY 4th. 


THOMAS show, 


‘Becretary. 
of Lode, 


Carian oF Glasgow, — 
MUSEUMS AND ART GALLERI 


ENGINEERING EXHIBITION. 


‘Under the-euspioes of the Corporttiion a 
LOAN COLLECTION OF MECHANICAL 
MODELS, TOOLS AND APPLIANCES 
‘will be formed in KELVIZIGROVE MUSEUM In MAY noxt. 
ot section will be devoted to Models: rAaveutiens nad Designs 
Working Men, in which medals will be awarded for oxcet- 
tence ot work aid tn, a ot device. There will also ber & 
sectic® for Momor of great Inventors and Pioneery of 
ne! ence 
or information na} 


other 
tothe e GENERAL SUPERIN 


Boye leultura) honey s, 
iRBegie : 676 


btalned o1 
N DENT Halt 


applea earian to 


The University of Liverpool. 
FACULTY OF ENGINEERING. 
ALEXANDER FLDER CUAIR OF NAVAL ARCHI: 
TECTURE, 


Tho Council invite APPLICATIONS for the ALEXANDER |- 


epee CHAIR OF NAVAL ARCHITECTORE. Balary 
ent parcours may be obtalned on application to the 
un 
oe EDWARD CAREY, 
42 Registrar. 


Neney Technical Trade School, 


UTH NORWOOD; LON 
@ Board of Governors invite APPLICATIONS for the 
a otment of HEAD MASTEN of tho abovo-tamed Schoo! 


F ADDN and house, 
Pret tbe ap) oiakment and -coples ¢ of tho form of 
application cone. be ol Drees acadion addressed 
foolscap envelope to oie ‘un i, Secretary, 


Stanloy Halls South Norwood, 8. z, ned imrust be returned not 
Friday, Fobrusry Z7th 


late 
Gfovaning al a es of Members of the Board of 
Oovornors will disqualify seandldave - 
Otairmn of the Board Bir Governors. 
Sed February, 1914. SAS 


wansea Technical College. 
Pamcipatt 
W MANSEROH VARLEY, 
APPLICATIONS are invited CH 
ASSISTANT LECTURER {0 the gineering Department of 
tho aboro College. Candidates must Deiroratty Gradiaves 
th Engloeering or hold soure equivalent qualification, “Salary 
2180 wo £200 per antrum, according to qualifications. 
Further particulary may be obtain irom the undersigned, 
to whom epplication must be sent beforo 12th February. 
W. JAMES, 


no Secretary. 


. . 
niversity of Hongkong. 
LECTURER IN\OIVIL ENGINEPR' 

APPLICATIONS ate la ited for the POST of LECT RER 
ip Civil fe FE fo this University 

Pppiicen must hold Univeraity degree or Assoc. M Inst 0. E. 
ut salary offored is €400 with free aaaionie or £100 house 

jownnce. 

£100 6 wnoney with five year’ men’ 

Tho Aduies of the Lecturer’ will consist caaialy in giving 
fnatruction to teld forvay ing 

Details to bo obtained from Secretary, Sees Reenter 
Association, 32, Victoria-street, Westminster, 8 W., to w 
forma! application must be made by Tottor on or aioe 


February z 
wuccesafvr candidate nest arrive in Hone eone, ‘by May 16th, 
0, A. MIDDLETON 8MI 
60S Dean of the Faculty of Engineoring. 


otice.—It Has Come to the 


knowledge of the British Oxygen Co, Ltd, that plants 

for the production of Otygen by the liquefaction of alr havo 
0 offered f0F sale in this country. 

Notic iis  HEREDY OIVEN that the Bi RITISH OXYOEN 

co ro SO WNERS of the LINDE BRITISH 

PA STS foe the Separation of Oxygen tea Nitrogen from 


erhaustive Htlgation, the 
Company vet 
of oxygeo 


(orporation of SME 


ALBERT ROAD QARWORKR 


[Price Sixpence 
—=—=—=—== 


Corres. of Madras.— Special 


RES cee ie Ne pene 8. 


‘The atporation poy Madras o ae Be as TENDERS 
from competont to enter into @ CONTRACT 
for, the SUPPL. and. BEu RY of 2000 CAST IRON 
MANHOLE COVERS and FRAMES. 

wee 2 Tendor, pro, ya J. W. Modeloy, Eeq., M.A 

CE, M Am. ©. Spocial Engtnear to the 

Sorpertion of Madrns, nay be obtained {rom the ‘andersigned. 

Dia Lo the Cofporation, on parment of 4 (four) Shillings per 
of ich wi) not be retarned. 

nders, scconrpanied bye de, 
draft op s Madras Bank for Ra 
President, Oorporation of M 
dyfore 12 goon op the 2ttb da 

16 Corporation dose not 

any tender. 


it in currency notes ora 

}, should be sent 

eo a6 to reach him at or 
‘arch, 1918, 

1d taolt to acoopt the lowest of 


(Sg) JAMES MANSEROH and SONS, 
mais on to the Corporations 


Westminster, Londo 
_ wtb Fobruary, 19) 620 


City. of Westmninster-+The 


Ge oe Counci) Invite TENDERS trom persons 
tract f EXECUTION of the undermon- 
onal WORKS end wtb o QUPELY tho undermentioned 


ae tee Sit March ib = iis ao, ite the Twelve Months 
F Balan spaced 


two, or three years}. 
f pei acon (one year or hres yeast). 


DRIP PAY 
3 
< 
i 
& 
o2 
ga 
+) 
fF 

a 
as 


L Carriagowas Repairs (Granite Sott Pavement) 
 Carriugoway R mae Pavecnent) bs 

it Chriebyn tise Garden Maintenance, 

12 Coal ad toke (three months only, enditig Whth 


Jane, 1914), 

it Di butane and ee 
16. Dun Basdita( ow nod he 
16. (Sandstone and Arti ena 
v7. Fuels and Channel (Masoe’ Work 
18 Gas and Hot-water Fittings, 
19, Granite Sega 

Granite Betts, Kerb gnd Channels. 
Owlies (83 powers) Ne pee 
Bornes aN and Ro, 

cy 


Hot, Ce; 

Flore ire and Ca) Work. ‘ 
eee (New aad Ropairs) Leathor: 

Hog rye 


Palotert Aes on Miscellaneous Olé, 

Piteb and Creosote 

| Serr: Sheets, Son, ‘ta, ‘Tree Guarda, and Butidries, 
ring Wheels, Repairing Springs, dc, 

Rubber snd Waterproof Goda 


(eratcnan i 


Bow and Di nee ¢ (Minor Wor 
Shovels, f Ricks; Bower | autenienta ss ot nag Toole; 
hae e uy oR, &cq for Duplicating Maciines, 
neware 
Btroct Tao (Supply ond Fixing) 
ali 
Too! Handles. 
Towels. 
waters cana — year, or threo’year#), 
‘ood Paving Bi 


Woes ne Blo 
Ifcations aod forms of Teodor may be obtained on 
ee at the oy Hall U baemeen, 10-4 m and 4pm (Satur 
aye 10 no Bnd 12 Doon). ‘eoder oo the oficial form 
pplied te to be delivered at the City Hall In a sealed cover, 
to the Town Clerk, and marked witb Lhe name of tbe 
Tender, Tendors may be placed byor op beball of ener 
1p @ locked boa at the chy pees for the pRarpcees No 
Fender ne received efter 930 am. on Friday, tbe 2d 
) 1 
ee cciiectors wil) be bound by the contract, Ip tho case of 
Al) workmen employed by them, to pay wages al rates oot less 
= ata obsorvo hours of labour not greater ie tbo rates and 
ised by the Asspclation of Employers and 
Enplorta aod to Fem @btalned in tho district where the 
be execu 
“Tenderers aro protibited from dirneuy or indirectly can- 
yassing meubers oF officials of the Counri) ip reference to ap 
Tondor, and the Tender of any person ®bo doce so canraas 


oer Council do got bind themselres to accept the lowost or 


poy genet . JOHN BUNT, 
,, Town Clerk, 


matter City Bal) Wi yandon, WC; 
‘Cross-roa 0 
arind Nreruaiy, Wie” 883 


Gant. Borouah. of Southend: 


h of Soutbend-on-Sea invite TENDERS for 

ue SUPPLY ao soa DELIVERY. of THREE ELECTRICALLY 

rer further particulars, apply to Mr ROBERT BIREETT, 

Borough Electrical Engineer and General Manager, Londen: 
Toad, Southend-on-Sea, 


(Jounty y of London. —The London 


County Council invites TENDERS for the MANU- 
be ATURE, DELIVERY, and ERECTION, a the, eruisct Does 


nga 8 Stewartstrest, E. 
uC Q OAS "ENGINES of the nares Nertical ty yee: 
having three inverted eingl Oe cue aaae over 


Sinks also of two ie arives AiR 
cortain Pi; Valves, Tonbe, and Accesorios, 


ais driving sasive le develop 220 BELP ot 180 rova, with 

Perscas to submit Tenders may, on and after 
Monday, 9b Fe , odtain tbe 4 ication, form of 
Tender, te. on applcation to the ef Engineer of the 
Counelf, 34 W. Humphreys, at the County Ball, Spring: 


a ee 4 oD Lo the Cashier of the Councfl of 
he cutn of £2. This wtrount will be returnable only if che 
tenderer shall bave sent in a bons fide Tender and shall pot 
have withdrawn the samo. jculars of the work ma; Lad 
obtained on pérsomal application, and the drawin, 
Hon, bd otber co , documents amy bo 


ot the 


Electrification of Melbourne 


so ae ants earl Orla 
TENDERS To or Wig 


2,00 VOLE AND 1500.VOLT UNDEROROUND CABLES 
AND ACCESSORIES 


for ase in connection with the seca of the Melboarng 
Suburban Railways no" ma Sends 
Sepacitcation and for Tender Sosy. be obtained from 
Mesara Mors ond McLe! Seed lectrica) Engineers; 


{oformation in addition to that cor eifcat 
sony abply La eatts Mere and M an, 2 = ooly 


Tho charge for tbo specification, im dupli i Ci and 
£2 2% each for aoy further copies. "Sums pald 
‘be refunded on recoipt of a bona fide Tender for t tho hols of 
the works locluded in the specification. Cheques tn pay 


for speciOcations, which should be ci |, Must be ee 
sble to the Agent-Goveral for Victoria, 
Bealed Tenders, marked “Electdcation of Melbourn’ 


Svburban Railraye—Tonde for 2,000-volt and 1500-voll 
Unde d Cables and Accessories,” ard to bo addressed 
the AGENT-OENE, ‘and dolivered at bis office, Melbourne- 
ince Strand, WC, not later than 12 noon ot Th , whe 
ar 
The Gorcrament dé not bind themselves to sccopt tho lowest 
or any Tender, and amplo security will bp required from the 
contractor whose Tendor Is accepted. 6 


Keighley 7 Co ration.—Sladen 
CONTRACT 


ATERWOR KS, 


LOWER LAITHD RESERVOIG o FILTER ee 
The Corporstion invite TENDERS tor tho c= 
‘TION aod MAINTENANCE, for twolvo monthe after comple 
ton of a RAGE RESERVOIR, with an Earthen Embaok- 
Biishenuner Foot Tower, AOutot Culvert, eee Wee Waste 
‘Watercourse, ani ses, 
ie oy ae Series of FOUR FILTER 
Sak? Water training Well and Veotari eee 
Recording House, 


Draviugs may be seen and copes of specification, conditions 
of cootract, nobedule of quantities (Ip duplicate), and form of 

Tender may be obtained on and after tho llth February, Asie 
@t tho offices of the Engineor, Mr. M Ratcliffé Barnett 
M.Tost.C.£, eltbor at the Town Hall, Koighloy, or at the 
Bladon Valley Waterworks, nent Haworth, on payment of the 
gum of Ton Quincas, which will only bo returned after tho” 
tecelpt of a bona fide Tender and the return of all documents. 

Contractors may visit the alte of the Lowor Laithe Reservoir 
Works on and aftor tho Lith February, 1914, Haworth Station, 
Midland Ratlwny, ts 14 mies from the works = 

Besled Tynders, endorsed “ Keighloy Waterworks : Tender 
tor Lowor Laitho Resorvolr,” and addressed to the Chairman 
of the Waterworks Committee, Town Hall, Keighley, tmust be 
elivcred at tho office of the undersigned not than 
Saturday, the <lth day of April, 1916. 

‘The Corporation do not bind themselres to scoopt the lowest 
or any Tender, 


SMITH TERRY, 
‘ Town Clerk. 
Town Cleri's Office, 
Town Halt, 
Keighley, . 
ib February, 1918. 882 


Southwark Union, London, 


CONTRACTS FOR ENOINEERS' GOODS, &c. 

The Guardians of the Poor of this Union, cor comprising the 
Parishes of Christchurch, Saint Saviours, lary, Newing- 
ton, and Saint Ovorge the Martyr, wil) realat the eoarar hoods 
of tbe Union, sttuale in Utord-aureet, Blackfriare-road. 8 E, 
ov Toursdsy, February 19th, 1914, ot balf-past Ove o'clock In 
the evening, to receive TENDERS forthe SUPPLY of the 
undermentfoned ARTICLES fot Ube use of the Workhouse of 
Une above Union, situate tn Groy-street, Waterloo-road ; 
moreland: road, Walworth Minvatreet, Souibwark pang tbe 

in for the of 
ENGINEERS: IRONMOWOERY OBNERAL STORES, and 
PROPRIETARY APPLIANCES, for (welve months, viz, trom 
the lst April vext until tho Slet March, 1915, Inclusivo. 
‘Tenders must reach these Offices notdaler than 3 o'clock In the 


Afternoon of Thursday, the 19%tb Fi Further particu- 
Hest printed form of Tender, py be ol ed at my Ofloer 
poeseceee Blockfriars- pee tobe wu) be forwarded 
poo rere) pe ® stam, on redo} The 
Quardians do not bind ata to acoe ap @ lowes\ or any 
Tender, abd reserve Wo themsel! res the righ! to socept Lhe whole 


of any part of any Tender. cole: 
SYDNEY, WOOD, 
5 ere Lo the Guardiens, 
Clerk's Offices, Uéord street, 


eA es 1914, 
The South Indian Railwa ay Com: 


is ataaan Lamived, (ere prepared to receive DERS for 

6 

L STATIONERYBOORS, PAPER, ENVELOPES 
INK, and SONDRIES 


SIONALS, LINOLEUM, do & 
\ HEMP sod Corto pints, ka—PUNTING, 
TH E, wick 
Specifications and lone of Repair may be obtained at tho 
Company's offices. 
Tender, addressed to the Obalromn om re of the 
South Indian Railway Co, Lid. Tarbes ender for 
Bia yoneryy: or as tho case 


may ibs crust be loft with the 
undersigned not leter than one clock on Wednesday, the 16th 


? soe eae is not bound to sccept tho lowest or any 
ens 
rge. which wl) not be wees ie be made of 108 for 


ey Erma ot the 
Homiuatthe Cocmpancas RES Sey a 
ordei 
Vv. EB pa BROKE, M Inst CE 
for ing Directors 


aa ses Fetrmary ng 
he South Indian Railwa ay 
a cadens Limited, are propared to recelve TENDE, 

T LOCOMOTIVE ENOINES AND TENDERS, Broad 


Gouge, Qoods K~ Class, Superbeated. 
Specifications aod forms of Tender may be obtained at tbe 


Full particulars of Subscription and Advertisement rates are 
contained in ‘‘ THE ENGINEER” DIRECTORY, an Abridged 


Index to the Editorial Columns, as well as ‘‘ The Engineer ”’ 


Iron and Steel Trades Directory and Buyers’ Guide. 


sent free on 


application to 


A copy 


33, NORFOLK STREET, STRAND, LONDON, W.C. 


ir 


me 
me 


Telegrams & Cables— Telephones— 
**PUMPING, LONDON” 3048, 3049 & 3050 
‘“PUMPING ESTRAND, LONDON.” HOLBORN. 


WORTHINGTON 


PUMP COMPANY, LIMITED 


with which is incorporated the European Business of the 
Blake & Knowles Steam Pump Works, 


India House, Kingsway, LONDON, w.c. 
Branches in Principal Cities and Towns throughout the World. 
WORKS—Newark-on-Trent, Eng. 


MANUFACTURERS OF 


PUMPING MACHINERY 


of all types and for every service. 


AIR COMPRESSORS 


COMPLETE CONDENSING 
PLANTS 


COOLING TOWERS 
CENTRIFUGAL PUMPS 
MARINE PUMPS &e., 2ie..33azt 
POWER PUMPS. Horizontal or Vertical 
PARAFFIN, OIL& GAS ENGINES 
BOILER FEED PUMPS, &c., &c. 


Expert Advice by the Engineering Departments of 
the Company free of charge. 


Write for Special Illustrated Literature. 


| 
| 


CON spiritos 


CONSTRUCTORS 


ELECTRICAL 
es 


 OF-EVERY: 
DESERIETION | 


INVENTIONS’ 
EXHIBITION 


8 


pe BETH Ron 


MAKERS OF MARCONI’S 
WIRELESS DISC DISCHARGERS, 
ROTARY CONVERTERS, &c. 


An Efficient Staff for Repairs 


Inventors’ ideas carefully and_ skilfully 

carried out from the preparation of 

detailed drawings to the completion of 
the finished article. 


SHIPS AT 
SEA 


Telegrams Promptly Transmitted to All Ships 
Via ‘ 
3 MARCONI 
WIRELESS TELEGRAPH 


Write or telephone for MARINE 
FOLDER, giving rates and 
particulars, or inquire at any 


Western Union Telegraph Office. 


DEMONSTRATED 


that Merchant and Pleasure Craft 
cannot afford to be without a 


MARCONI EQUIPMENT 


A Wireless Outfit on your Vessel is 
a Safeguard against LOSS OF 
TIME, PROPERTY AND LIFE 


WRITE FOR ESTIMATE TO 


MARCONI WIRELESS TELEGRAPH CO. of AMERICA 
233 Broadway, New York City. Telephone: 7610 Barclay 


Telegrams: Ub dae 


Fa O NI Fo To, 
C,* CHELMSFORD AV, 


ENGLAND 


MANUFACTURERS OF ALL TYPES OF 
ELECTRICAL MACHINERY & APPARATUS 


Specialists in 


HIGH FREQUENCY 
ALTERNATORS AND 
CONVERTING PLANT 
FOR ALL PURPOSES 


High Efficiency. Light Weight. 
Wide Regulation. Prompt Delivery. 


CONTRACTORS FOR COMPLETE 
POWER AND LIGHTING PLANTS 


ALTERNATORS—DYNAMOS—INSTRUMENTS 
} MOTORS—CONVERTERS—SWITCHGEAR 
CEILING FANS—PROJECTORS—ARC LAMPS 


Reg. & Export Office: Salisbury House, LondonWall,E.C 


BRISTOi— 28 Baldwin Street. : CALCUTTA~—6 & 7 Clive Street 
GLASGOW — 50 Wellington Street MADRAS—7 Armenian Street 
NEWCASTLE —21 Pearl Assurance Buildings BOMBAY—35-37 Apollo Street 
MANCHESTER—42 Deansgate SYDNEY—56 Margaret Street 
BIRMINGHAM —27 Paradise Street MELBOURNE—435 Bourke Street 
SHEFFIELD—18 Cadman Lane MADRID—Fuencattal, 6 
PARIS—204 Rue St. Maur SINGAPORE—5 Battery Road 


i QE EASE DSSS AG DESSERT ESE OE I TIT ES Ne A as 
Vil 


AUSTRALIA. 
NEW ZEALAND. 
PACIFIC ISLANDS. 


WIRELESS TELEGRAPH STATIONS, 
APPARATUS, MATERIAL, 


AMALGAMATED WIRELESS 
(AUSTRALASIA) LIMITED 


CONTRACTORS & EXPERTS 
IN ALL BRANCHES OF 
MODERN RADIOTELEGRAPHY. 
Sole Licensees 
MARCONI and TELEFUNKEN PATENTS. 


MORE THAN 100 STATIONS IN 
OPERATION. 


Proprietors of the Marconi School of 
Radiotelegraphy. 


Sole Representatives for 


MARCONITS WIRELESS TELEGRAPH CO. 
LTD. & ASSOCIATED COMPANIES. 
Head Office— 


“WIRELESS HOUSE,” 
97, Clarence Street, 
SYDNEY, N.S.W. — 


New Zealand Office— 
Australasia Chambers, 


WELLINGTON, N.Z. 


Johnson & Phillins Ltd 


MAKE A SPECIALITY OF 
SWITCHGEAR FREQUENGY} 
Wireless Telegraph In Installations 


IRON & MICA TYPE SWITCHBOARDS 


For use on Board Ship 


TRANSFORMERS ve ro 100,000 vours 


900 periods. Well insulated to 

withstand the effects of resonance 

and frequent short circuits, and 
capable of carrying 


50% OVER VOLTS CONTINUOUSLY 


HOT WIRE AMMETERS 
FREQUENCY METERS 


Quotations on application to 
Head Office and Works: 


Portable 


Fuseboard. 


39 Registered Trade 


“‘Niphan nar. 


WATERTIGHT PLUGS 
and CABLE COUPLINGS. 


To meet Home Office Requirements. 5 to 

250 Amperes. 100 to 500 volt Circuits. 

For Portable and Permanent Installations, 
Motors, Mines, and 3-phase work. 


SSS 
‘Nt Tw 


Special Plugs for Ship wiring and Docks. 


As used by H.M. War Office, Railways, 
Marcont Wireless Co., G.P.O., and Military 
Requirements, &c, 


SIMMONDS BROS., Ltd. 


Newton Street, High Holborn, W.C. 


*Phones: 2,600 Gerrard ; 12,061 Central. 
Telegrams: ‘‘ Niphon, Westcent, London.”’ 


PATENTED in ENGLAND and ABROAD. 
Send for New Catalogue. 


Angle 
Socket and 
Plug. 


NIPHAN 


Cable Coupling. 


ml 


pl 


NS8OB. 4 Pole 
Plug and Socket for 
Motor Control. 


Shanon) STR are ee ee err ee a Re 


Full-size section of 02 sq. in. Cable fora 
Working Pressure of 40,000 volts. Tested 
for rtominutes to 130,000 volts. Supplied 
to Marcon1’s Wireless Telegraph Co. Ld. 


HENLEYS CABLES 


OF ALL TYPES FOR ANY 
SYSTEM OR SITUATION 


Ask for our Catalogues if you 
deo ae buyer. Our Jexperience 
covers a greater period than that 


SU LLL ALU UR UR UR UU LURE 


of any other cable manufacturer. 
ae T. HENLEY’S TELEGRAPH WORKS CoO. 
Blomfield Street, LTD. 
LONDON, 
E.G. 
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MMMM 
THE 


Canadian Marconi Co 


REACHES SHIPS in MID-ATLANTIC 
VIA THEIR NEW STATION AT 


CAPE RACE 


(NEWFOUNDLAND) RANGE 600 MILES 


fw 


RATES~ PER WORD 
3 daysout from MONTREAL& NEW YORK 25 cents. 
1 to 2 days out from NEW YORK via 
HALIFAX 3 eens: 
Isto 2. days:seut from. MONTREAL via 
FAME POINT, P.Q. 10 cents. 
2 days out from MONTREAL via “CAPE 
RAY, Newfoundland... 10 cents. 


To above rates must be added the il land fine charges 


DIRECT TRANSATLANTIC 
WIRELESS SERVICE 


Note the Cheap Rates for our Various Services :— 
Example: MONTREAL~LONDON. 
CODE—Urégent, Messages hs ee ... 15 cents per word 
DEFERRED—Plain, Language... Fi 
(Delivered within twenty- four hours. ) 
*NIGHT CABLE LETTER—Twelve words 60 cents. 
*WEEK-END _,, Twenty-four words 1 dollar. 
*4 cents every additional word. 


Mark your Messages “ Via Marconi.” 


Marconigrams may be filed at any Gt. North Western or 
estern Union Office in Canada and the U.S.A. and at 
any Telegraph Office in the British Isles. 


Full infcrmation regarding codes, censor regulations, etc., will be supplied 
y above offices on request. 


LE. 


TUT hc 


Ad 


Obtain Schedule of Rates and Printed Matter from~ 
The MARCONI WIRELESS TELEGRAPH 
COMPANY of CANADA,Ld.,,MONTREAL 
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The Largest Insurance Company in the 
:: World transacting General Business  : 


PROSPECTUSES 


containing alf. details and information may be obtained at the 


HEAD OFFICE, BRANCH OFFICES, OR AGENCIES 
THROUGHOUT THE WORLD. 


‘al 

me 
=e 
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COUBRO| 
| SCRUTTON 


Head Office: 18 Billiter Street, London, E.C. 


Telegraphic Address: ‘‘Coubro, London.” Telephones: East 7, 716, 717 


WHOLESALE MERCHANTS AND 
EXPORTERS, STEAMSHIP FURNISHERS 


ANUFACTURERS and 
NM Erector: of Ships spare 
Wireless Masts and Fittings 
of all descriptions. Makers of Wood 
1! and Iron Blocks, Oars and Sculls. 
Riggers. Sail and Cover makers. 


(ps 


Contractors to War Office, Admiralty 
and Colonial Governments 


Copies of Special Export Catalogue for- 
warded free on application. 


THE BRITISH TELEGRAPH 
INSTRUMENT CO., LTD. 


Works : 93, STANLEY ROAD 
TEDDINGTON. 
Offices : 179, CLAPHAM ROAD 
LONDON, S.W. 


ACTUAL MANUFACTURERS 


OF 
Wireless Telegraph Apparatus 
COMPLETE STATIONS 


AND 


COMPONENT PARTS 


Telegraph and Cable Instruments 


It is always advisable for users of 
Scientific Instruments to deal with 
the Actual Manufacturers. 

Weareat the disposal of our customers 
in carrying out their ideas or designs 
and to give advice on the practical 
construction of instruments if desired. 


INQUIRIES INVITED 


Compania Nacional de 


Telegrafia Sin Hilos 
MADRID. 


Instalacién y explotacién de Estaciones 
SISTEMA MARCONI 


Estaciones espafiolas abiertas al servicio putblico. 


Aranjuez- Madrid Las Palmas 


Barcelona Santander 
Cabo de Palos Soller 
Cadiz Tenerife 
Finisterre Vigo 


En breve apertura del 


Servicio publico comercial por TELEGRAFIA 
- SIN HILOS entre 


INGLATERRA y ESPANA 
LA VIA MAS ECONOMICA 


Para toda clase de informes, dirigirse al 
DESPACHO CENTRAL de la Compaitia: 
Alcald, 43, Madrid. 


TUN 


TI 


Economical Lubrication— 


of your Steam Cylinders, Turbines, Bearings, Crank 
hambers, Dynamos, Shafting, etc.—use 


@ 
Our extensive practical experience enables us = 


you with a lubricant suited to your{particular needs. = 
We shall be pleased to 


submit quotations and 
samples. 


TT 


i 
6.8 
am 
3 © 
=< 8 

(Jp) 

é 


\\ Write TO-DAY for 
\ \ Booklet and Prices. 
\ \ 


— \ 

- Our Catalogue, 
consisting of 736 pp., 
contains particulars of 
every kind of ENGINEER- 
ING REQUISITE for the 
Electrical Engineer, in- 
AQ cluding Packings, Joint- 

NW ings, Tools, etc. 

copy will be gladly sent you upon receipt of application on your business form. 


=W.H.WILLCOX & Co.Ltd 


= 32 to 38 SOUTHWARK STREET, LONDON, S.E. 
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Compagnie Francaise Maritime et 
Coloniale de Télégraphie Sans Fil 


Installation et Exploitation de | 
Postes de Télégraphie Sans Fil 


Siege Social et Exploitation : 35 Boulevard des Capucines a Paris. 


Ateliers de Construction et de Réparations : 32 Rue de la Briche 
a Saint Denis (Seine). 


POSTES INSTALLES ET EXPLOITES PAR LA COMPAGNIE: 


COMPAGNIE GENERALE TRANSATLANTIQUE : Abd-el- Kader, 
Antilles, Californie, Calvados, Caravelle, Caroline, Carthage, Charles- 
Roux, Chicago, Duc d’Aumale, Duc de Bragance, Espagne, Eugene 
Pereire, Flandre, Floride, France, Guadeloupe, Haiti, Hudson. 
La Champagne, La Lorraine, La Navarre, La Provence, La Savoie, 
La Touraine, Louisiane, Maréchal Bugeaud, Martinique, Mexico, 
Motse, Montreal, Niagara, Pérou, Puerto-Rico, Québec, Rochambeau, 
Saint-Domingue, Saint-I.aurent, Timgad, Venezuela, Ville d’Alger, 
Ville de Bone, Ville de Madrid, Ville d’Oran, Ville de Tunis, Virginie. 


COMPAGNIE FRANCAISE DE NAVIGATION A VAPEUR CYP 
FABRE & CO., MARSEILLE: Canada, Germania, Madonna, 


Roma, Sant’Anna, Venezia. 


COMPAGNIE DE NAVIGATION MIXTE A MARSEILLE: 
Djurdjura, La Marsa, Manouba, Medjerda, Motricine, Théodore 
Mante. 


COMPAGNIE DE NAVIGATION PAQUET, A MARSEILLE : 
Abda, Anatolie, Armeénie, Chaouta, Circassie, Doukkala, Imerethie, 
Ionie, Médie, Mingrelie, Phrygie, Oued-Sebou. 


COMPAGNIE DES CHARGEURS REUNIS: Amiral Jauréguiberry, 
Amiral Rigault de Genouilly, Amiral Sallandrouze de Lamornaix, 
Amiral Troude, Amiral Villaret de Joyeuse, Amiral Zeédeée, Ango, 
Bougainville, Ceylan, Champlain, Dupleix, Malte, Ouessant. 


COMPAGNIE MARSEILLAISE DE NAVIGATION A VAPEUR, 
FRAISSINET & CO., A MARSEILLE : Corsica, Corte 11, Golo, 


Iberia, Italia, Liamone, Louis Fraissinet, Numidia. 


AVIS IMPORTANT.—La Compagnie accepte dans ses Bureaux, 35 Boulevard 
des Capucines, et se charge de transmettre a destination les radio-télégrammes 
adressés a bord des paquebots transatlantiques de toutes nationalités, ainsi que les 
radio-télégrammes transatlantiques via Marconi a destination des Etats-Unis 


et du Canada. 


Conseil d’Administration : 


Président 4 z s M. le Baron de la Chevreliere. 
Administrateurs: MM. Jules Charles-Roux, John Dal Piaz, Alfred 


Musnier, G. Marconi. 
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RELAY 
AUTOMATIC 
TELEPHONES 


“ An invention of the first importance.” 


ELECTRICAL REVIEW. 


“ IX great advance on anything that we have 


seen.’—ELECTRICAL TIMES. 


“May eventually revolutionise the present 
method of automatic exchange construction.” 


ELECTRICAL ENGINEERING. 


“ The advantages of a system operated entirely 


by relays are obvious.’—ELECTRICIAN. 


A DEMONSTRATION PLANT ON A 10,000 LINE BASIS 
- MAY BE SEEN, AND FULLEST PARTICULARS 
OBTAINED, ON APPLICATION TO 


THe 


RELAY AUTOMATIC 
TELEPHONE CoO., LD. 


MARCONI HOUSE, STRAND 
LONDON “s ss Wie 


COMPAGNIE UNIVERSELLE 
TELEGRAPHIE er oe TELEPHONIE SANS FIL 


SOCIETE ANONYME : CAPITAL: 10,000,000 DE FRANCS. 


Obs pve La BoETIE PARIS 


LTERNATEURS « HAUTE FREQUENCE 
TOUTES PUISSANCES 


POUR LA 


TELEGRAPHIE er ua TELEPHONIE SANS FIL 
SYSTEME GOLDSCHMIDT 


Alternateur Goldschmidt de 150 Kw. 


TELEPHONES AUTOMATIQUES ET SEM/=AUTOMATIQUES 


SYSTEME BETULANDER 


INSTALLATION DE RESEAUX PUBLICS ET PRIVES DE TOUTE IMPORTANCE 


wane 
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HARVEYS'’ 


17 LONDON STREET, LONDON, E-C 


Facing Fenchurch Street Station. 


Telephone : Book to Mark Lane ory Business hours 8,30-7 .30 
Avenue 2200. Fenchurch St.' Station Saturdays 1.30 


SPECIAL PRICES 


for Senior or Junior Operators 


Uniform Serge Suit com- 
plete, lace and buttons 50/- 
Ditto, fine quality, com- 
plete, lace and buttons 60/- 
Superfine Cloth, fine qual- 
ity, complete, lace and 


buttons: >. 2. 70/- 
Mess Suit, complete, lace 

and buttons SOR 65/- 
Bridge Coat, with shoulder 

straps and buttons, com- 

Dilelewn 2 55/- 
R.N. Cloth <P, badge and 

bands osc 5.: 7/- 
Badges... Pema nner Ya 
Crown Badges... a, 4/- 
Buttons: Coat, Mess, Vest, 

PEUMOZER a gas eek 
White Suits ... ...8/-, 10/6 
Gold Lace Cuffs. Junior 3/6 
Epaulettes 3/- 


Gold Lace Cuffs. Senior 7/- 
Epaulettes s 4/-- 


We hold the largest stock of White Suits in London, all sizes 
to be had here. 


The business of A. Wilkins, Boot and Trunk 
Makers, is incorporated in this House. 


Special discount of 10% allowed to Marconi employees on 
civilian clothing, Uniforms being quoted special prices. 


BAKVEYS 


| 17 LONDON STREET, LONDON, E-C 


Our name is your guarantee. 


SEND FOR OUR LIST & NOTE OUR NEW ADDRESS 
(Opposite Fenchurch Street Station) 
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The Wireless 
Direction Finder 


An Instrument for determining the User’s 
bearing relative to a Wireless Station. 


INHERENTLY ACCURATE. 


EQUALLY EFFICIENT AT SAIgs 
RANGES FROM 5 TO 100 MILES 
AND UPWARDS. 


INDEPENDENT OF THE EARTH'S 
MAGNETISM. 


EASILY OPERATED = WTELOUS 
TECHNICAL SKILL. 


ENABLES APPROXIMATE POSI- 
TION OF Aor IP-TOSDE SERED 
WHEN NO OTHER MEANS ARE 
AVAILABLE. 


Trial installations arranged. 


For terms and other particulars apply ea 


Marconi’s Wireless Telegraph Co., Ltd. 


Marconi House, Strand, London, W.C. 
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BROWN & SON 


LIMITED 


ENGLISH & FOREIGN 
TIMBER MERCHANTS & 
IMPORTERS 


SAWING, PLANING AND MOULD- 
tne Vilb iho, COALS (LIME: AND 
CRAVE NT) MER CHANTS 


ilies; Slates, “Chinineys Lops, 
Fire Goods, Tar, &*c. Drain 
Pipes and General Sanitaryware. 
Oak, Ash and Elm Planks and 
Scantlings in all sizes. Oak 
and Elm Coffin Boards, Oak 
Diavese Hine -and: Oak: Laths: 
Oak Cleft Pales, Shingles, &¥c. 


COATES’ WHARF & 
heat VW AY DEPOTS 


CHELMSFORD 


TELEPHONE: 23 CHELMSFORD 
TELEGRAMS : “BROWN, CHELMSFORD” 


CHANDLER, LINDSAY & CO. | 


12 & 13 UPPER EAST SMITHFIELD, LONDON, E. 


Oe eee eee 
Telegrams—“ Blockeries, London.” Telephone —423 Avenue. 
RP ALES a Ep eilehillahcd Bina hc pit stint ac sen AEA et i 


MANUFACTURERS CF EVERY DESCRIPTION OF SHIP, 
YACHT AND BOAT FITTINGS 


LIFE-SAVING APPLIANCES, LIFE BELTS, 
BUGYS, Bae. 
SHIP LAMPS to B.O.T. REGULATION 


WIRE ROPE, THIMBLES, SHACKLES, 
RIGGING; SCREWS. i 
for Ship & Wireless Telegraph Work. 


IMPORTERS OF ASH OARS. 
Large Stocks of General Shipchandlery. 


ENQUIRIES SOLEGITED More DEG 
ENGINE AND SALOON OUTFITS. 


SOLE MAKERS OF THE EKBLOM PATENT NON-TOPPLING DAVIT 
BLOCKS FOR LOWERING BOATS AT SEA. Approved by the Board of Trade. 


r 
5 
a 
$n 
| | 4 
fe 
0 
x 
(a) a 


NBaetqeree SBaeBya sua ar, ewe 
eet HUT aint? EC te tant ES 


ESTABLISHED 1737 


LOCKET @ JUDKINS 


{Incorporated with Gardner, Locket &) Hinton, Limited.) LIN 
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ee 


Be 3 
&} = Bvery Description of Steam te 
is &) Manufacturing Coals s 
ira BY STEAMER BARGE OR RAE Hu 
ts aa 
=i Fuel for Electrical Purposes a Speciality Bf 
ms Write or ‘phone to Head Office :— es 


Se 3 Fenchurch Avenue, London, E.C. 


Py 
Telephone: 1650 Avenue ¢4 lines) Telegraph: “ Gardflocket, Fen, London.” 
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WIRELESS 


Ss Practical Handbook forthe use of Operators 
Students. By W H. MARCHANT. 


TELEGRAPHY 


With 154 Illustrations. 5s. net (post ise 4d_), 


CO NTENTS.—Electric Oscillations and 
Waves—The Transmitter—The Receiver— 
Detectors of Electrical Oscillations—T estin » 

uzzer— Marconi, Poulsen, Telefunken and 
Lepel Systems—Goldschmidt High Frequeney 
Alternator—Portable Installations and Small 
Power Sets — Measurements — Diagrams — 
Regulations for Ships and Stations—Abbrevia- 
tions, Codes, etc —Localization of Faults. 


RADIO-TELEGRAPHISTS’ 
GUIDE & LOG- BOOK. 

A Manual of Wireless Telegraphy for 
the Use of Operators. By W. H. 

Marchant. Pocket size. With 90 
Illustrations. 4/6 net (postage 2d.). 


WIRELESS TELEGRAPHY & 
TELEPHONY. By W. J. White, 
A.M.ILE.E. Second Edition, enlarged. 
With100 SEO 2/6 net (postage3d.) 


Catalogue of Technical Books Post Free. 
Whittaker & Co., 2 White Hart Street, London, E.C. 


McCORQUODALE « CO., Ltd. 


Railway & Commercial Printers & Stationers, Lithographers, Engravers, & Account Book Manufacturers 


London Establishments :— 


CARDINGTON STREET, EUSTON SQUARE, N.W.; 
The Armoury, S.E.; and 40, Coleman Street, E.C. 


RAILWAY AND COMMERCIAL PUBLICATIONS. 


RAILWAY AND COMMERCIAL GAZETTEER OF ENGLAND, 
SCOTLAND, AND WALES. SIXTEENTH EDITION. Reprinted with 
additions and alterations, containing complete list, in alphabetical order, of every 
TOWN, VILLAGE, and place in Great Britain—over 40,000—indicating the dis- 
tance from London, and showing the population, the Post Offices, Money Order 
Offices Telegraph Offices, in addition to Line of Railway, Locality, Nearest Station, 
Distance from Station, with Through Rate Routes. Price 10s, 6d. ; by post lls. 


OFFICIAL HANDBOOK OF RAILWAY STATIONS, 
JUNCTIONS, COLLIERIES, WORKS, SIDINGS, ETC., ON THE 
RAILWAYS IN GREAT BRITAIN AND IRELAND. (New and En- 
larged Edition, containing upwards of 35,000 entries). Showing Railway, and 
exact position, alphabetically arranged ; distinguishing Goods and Passenger, and 
indicating Stations at which accommodation exists for loading and 
unloading Machines, Live Stock and Horses, &c., and maximum Crane 
Power. By THE RAattway CLEARING House. Post 4to, cloth, 8s.; by post 8s. 6d. 
Interleaved and specially ruled both horizontally and longitudinally for the in- 


sertion of Rates, 18s.: by post 18s. 9d. 
RAILWAY DIARY AND OFFICIALS’ DIRECTORY.  Pub- 


lished annually in December, giving amongst other information a list of all 
Railways of the United Kingdom and Ireland, with Names and Addresses of 
Directors, Officials, &c., Traffic Returns and other useful Tables, &c. Royal 
SVOmISe by DOStr 1s ssd. 


GENERAL CALCULATOR. Showing the results of 1 to 1,000 


articles, or 7 lbs. to 20,000 tons at progressive rates of 4th of a penny to 1d., every 
Farthing rate to 5s., and every Pewany to 25s. Crown 8vo, price 4s. 6d.; by 


post 4s. 10d. 
The New 6 9 To use 
Sensitive with Copper 
Crystal Wire Tail. 


MOUNTED IN BRASS CUPS, 2/6 EACH. 
WIRELESS CRYSTALS FOR DETECTORS 


Pure Zincite... ...... ... 2/6 oz Molybdenite i A 0/9 oz. 
Fused Silicon .. ...... ... 1/9 ,, Carborundum ... ... ... ... 0/6 ,, 
Copper praiter oes ROA, are Graphite 3.0. fs Oe 
Bornite... ... Foes, GO / Oars Iron Pyrites ..._... . 0/4 ,, 
Galena... ....... aE O/4te Fused Tellurium ... .. 1/6 box 


Wood’s Metal for fixing Crystals, 1/- oz. 
Set of 10 Crystals and Wood’s Metal, 2/6 and 5/-. 


RUSSELL & SH AW, 3vSkEe ote SPEED 


BEDFORD ROW, LONDON, W.C. 
XXVi 


EXPLORATION 


and TRAVELLING OUTFITS 
WM. JENKINSON 


AND CO. 


44 London Wall, E.C. 


ESTABLISHED 1760 


er ddles | Saddles 
fr for 
India, Pack 

ch. Horses, 
js Mules, 

Nigeria, 

3 Donkeys 
a and 
&e. Camels. 


Artillery and other Harness, Accoutrements, 
and all necessaries for a Single Man or a 


Whole Regiment. 


State and Presentation 
Harness a_ Speciality. 


CLOSE TO THE BANK OF ENGLAND AND IN THE CENTRE 
OF THE SHIPPING AND MINING INDUSTRY OF LONDON. 
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Accuracy, Economy, Despatch. 


MARCONTS 
Wireless Telegraph Company, 


LIMITED. 


CHEAPEST. ROUTE “Ao 
Canada, United States, etc. 


FOR ALL 


Ordinary, Deferred, and Letter Messages. 


RATES TO NEW YORK, BOSTON, 
MONTREAL, TORONTO. 


For Ordinary full-rate Telegrams . per word Os. 8d 


, Deferred 7 iy : ; we Os. 4d. 
» Night Letter ,, 7 2s. 6d. for 12 words, and 
2d. each additional word. 

Prefix sent free. 
» Week-end ,, ,, oe 4s. 0d. for 24 words, and 


2d. each additional word. 
Prefix sent free. 


Other rates furnished on application. 


Messages ate accepted at— 
No. 1 FENCHURCH STREET, E.C. (Phone 4800 Avenue). 
MARCONI HOUSE, STRAND, W.C. (Phone 8710 City). 
ALL POSTAL TELEGRAPH OFFICES. 


PLEASE MARK YOUR MESSAGES “VIA MARCONI.” 
No charge is made for the transmission of these two words. 


For Tariffs and Books of Bocas kindly apply to— 
137 McGILL STREET, MONTREAL, CANADA 


233 BROADWAY, NEW YORK CITY, U.S.A. 
42 BROAD STREET, NEW YORK CITY, U.S.A. 
AND TO 


TRAFFIC MANAGER, MARCONI HOUSE, STRAND, W.C. 
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Over 2,000 vessels 


of the Mercantile Marine are equipped with 


MARCONI WIRELESS 
—— APPARATUS —— 


which enables the public to avail themselves | 
of telegraphic communication between ships 
and the shore. 


How to Send your 
— Marconigrams — 


FROM SHORE TO SHIP. 
Hand your message in at any Telegraph 
Office, where full particulars” concerning 
radio-telegrams can be obtained. A list of 
boats equipped for a public telegraph service 
will be found in the British Post Office Guide, 
together with routes, rates, &c. 


FROM SHIP TO SHORE. 


Hand your message in at the Receiving Office 
on board and it will be transmitted to any 
part of the world. Rates obtainable on board. 


Messages are accepted at the office of the 


Marconi International Marine 


Communication Co., Ltd., Marconi 


House, Strand, London, W.C. 
(open Day and Night), where any further 
particulars will be given. 


Telephone: 8710 City (10 lines). 
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Marconi Wireless Telegraph 
Installations. 


Enquiries invited for Wireless Telegraph 
Installations for communication over 
any distance, in any part of the World. 


PORTABLE APPARATUS FOR ARMY PURPOSES. 


In addition to Installations, Special Apparatus has been 
designed for many purposes, amongst others :— 


APPARATUS FOR ACTUATING FOG 
SIGNALS BY WIRELESS TELEGRAPHY. 


SELF-CONTAINED RECEIVERS FOR 
THE RECEPTION OF TIME SIGNALS. 


WIRELESS COMPASSES TO ASSIST 
SAFETY OF NAVIGATION ROUND 
COASTS. 


SMALL SETS <(PORTABLE) FOR BOY 
SCOUTS. 


PRACTICE BUZZERS FOR INSTRUCTION 
IN TELEPHONE MORSE SIGNALLING. 


PORTABLE WAVEMETERS, 
DECREMETERS, INDUCTION COILS, 


etc, ele; 


Write for Pamphlets describing above (mentioning requirements). 


MARCONI’S WIRELESS TELEGRAPH COMPANY, LTD., 
MARCONI HOUSE, STRAND, LONDON, W.C. 
Telephone: 8710 CITY. Telegrams: EXPANSE, WIRE, LONDON. 
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MARCONI 
WIRELESS 


Telegraph Apparatus 
for the 


Mercantile Marine 


OVER 957 © OF THE 


BRITISH VESSELS EQUIPPED 
USE 
THE MARCONI SYSTEM 


Stations for Passenger, Cargo and other 
Vessels supplied, installed and operated 
under Yearly Maintenance Contract by 


THE MARCONI INTERNATIONAL 
MARINE COMMUNICATION C? EP 


Full particulars upon application 
to the Company’s Head Office at 


MARCONI HOUSE 
STRAND, LONDON, W.C. 


Teleeiiene : City 8710 (10 lines); 


Telegrams: ‘‘ Expanse Wire, London.’ 

LIVERPOOL AGENTS: GLASGOW AGENTS; 
JOSEPH CHADWICK & SONS MACNAUGHTON BROS. 
601 Tower Building 190 West George St. 
LIVERPOOL GLAS GOW 
Telephone: 487 Central Telephone: Argyle 170. 


NORTH EAST COAST: 


THE MARCONI INTERNATIONAL MARINE COMMUNICATION 


Cco., LTD. 
Milburn House, NEWCASTLE-ON-TYNE 
Telephone: Central 1125. 
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WHITECROSS Co 


WARRINGTON ei 


Manufacturers of All Descriptions of 


WIRE 
WIRE E ROPES 


TRADE >) MARK 


LS 


NEW PATENT MORSE CODE SIGNALLING LAMPS. 


No. 225. FOR ELECTRIC LIGHT. No, 222. 


Polished Brass, 75 c.p., with Tapper DAVEY’S 
or Patent Portable Key Switch. OIL FLASHING 
This lamp can be fixed to a pole LANTERN 

(as illustration) or hung from Scala 
a stay and worked from 


Chart Room or any part A full | 


of the Bridge. 90/- size ship }= 

PO LEGER eI Ags “4 lamp for f§ 
so made in smalier MH 

size, 32 c.p., Truck Pate ffin or 


Shape, for top mineral sperm, 

of mast. with a powerful 

light showing at 5 

miles or more. Spe- 7 

cially designed for and & F 
recommended by the Ap- , 

MIRALTY COMMITTEE ON{ 

SIGNALLING AT SEA (copy of W& 

ELECTRIC Report sent on application). ; 


e Price in strong Copper, 7O/- 
LIGHT: Galv. Steel, 5O/- a ie 
No. 222 can be ‘fitted for electric light as well as > ae re 

oil if required, at 77/6 and 5'7/6 each. No. 222. 


DAVEY & CO. LONDON, LTD. 66 West India Dock Rd., LONDON, E. 


TELEGRAMS: ‘ AcpAv, Lonpon."’ TELEPHONE: East 1836, 


Rx Kd 


A 


“ 


LECTROMOTORS [1 


MANUFACTURERS OF 


MOTOR GENERATORS, 


STEAM & PETROL DRIVEN DYNAMOS 
FOR WIRELESS INSTALLATIONS. 


'g 


Contractors to 


H.M. ADMIRALTY, WAR OFFICE, etc. 


HOLLAND... . G. W. E. Gibson, 55, Stadhoudersplein, The Hague. 
CALCUTTA .. . Heatly & Gresham, Ltd., Waterloo Street. 
BOMBAY .. . Heatly & Gresham, Ltd., Hornby Road. 


NEW ZEALAND . Jas. J. Niven & Co., Wellington & Branches 
NEW S. WALES T. K. Steanes, Pitt Street, Sydney. 


cht DEM Nee , ate  Reath & Co., Howard Buildings, Johannesburg. 


INASRAD SS alsin. cs A. B. Jones, Ltd., Durban. 


XXxiii b 


66 99 


fel 


REX 


(Patent) 
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Station, London, against all risks. 
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12a Regent Street, W., or of the Continental Trafic Manager, Liverpool 
Street Station, London, E.C. 
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PREFACE 


E present herewith our third issue of the YEAR-BooK 

OF WIRELESS TELEGRAPHY AND TELEPHONY. The recep- 

. tion accorded our two earlier issues has been kind and en- 

couraging in the highest degree. Such criticisms as have reached 

us will be found to have borne fruit in the current issue, which 

we trust our friends will acknowledge to be a further step in the 
right direction. 

A volume which covers so wide a field and which aims at 
providing a complete work of reference to wireless telegraphy 
must necessarily occupy a large number of pages. But we have 
endeavoured to keep its bulk within the smallest possible dimen- 
sions, and although the subjects dealt with have been increased, 
and the information already given revised and amplified, we shall 
not be found to have added more than 4o pages to the number in 
Our 1914 issue. 

On account of the crisis in public affairs which has spread the 
veil of secrecy over much private as well as public enterprise, 
we have thought it well to altogether omit the article contributed 
by Mr. G. E. Turnbull on ‘‘ Wireless Telegraphy in the Merchant 
Service,’’ although a further paper on this important ‘subject was 
promised in our last issue. We shall be found, however, to 
have included some fresh matter of first-rate importance. 
Amongst these new items we should like to direct special atten- 
tion to the article on ‘‘ Wireless and War at Sea,’’ contributed by 
Mr. Archibald Hurd, the eminent naval expert of the Daily 
Telegraph, and author of standard works on_ the subject. 
‘’ The Influence of Wireless Telegraphy on Modern Strategy ’’ con- 
stitutes another important addition. We feel sure that this paper 
from the pen of Col. Maude, whose contributions on this and kin- 
dred subjects have brought his name so prominently before the 
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public during the present crisis, cannot fail to be extensively 
appreciated. The article on ‘‘ Wireless Telephony,’’ by Mr. 
H. J. Round, forms an authoritative pronouncement on the 
present stages of a development of wireless work from which 
great hopes are entertained in the future. 

We still feel that we are groping towards perfection, and 
have not yet attained it. If our friends will continue to criticise 
in the kindly manner which has marked their attitude towards us 
in the past, our future progress will be assured. At all events, the 
present volume will be recognised as an improvement on its 
predecessors and an earnest of ‘ better things to come.’’ 

Tue Eprror. 
Marconi House, Strand, 
London, W.C. 
March, 1915. 


Ixvi 


LONDON COUNTY AND 
WESTMINSTER BANK 


LIMITED. 


(ESTABLISHED IN 1836.) 


| CAPITAL £14,000,000, 
In 700,000 Shares of £20 each. 


Paid-up Capital - - £3,500,000. 
Reserve | - - - £4,000,000. 


Deposits exceed £100,000,000. 


Chairman : 


THe Richt Hon. THE VISCOUNT GOSCHEN. 


Deputy Chairman : 
WALTER LEAF, Eso. 


HEAD OFFICE: 41, LOTHBURY, E.C. 


he Bank is represented by Branches or Agents in all the Principal Cities and 
Gowns of the United Kingdom and has Correspondents throughout the World. 


PARIS: 
LONDON COUNTY & WESTMINSTER BANK (PARIS) LIMITED, 
22, Place Vendome. 


Every description of British and Foreign 
banking business transacted. 


EXECUTOR AND TRUSTEE DUTIES UNDERTAKEN. 
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Banca Commerciale Italiana 


Head Office: MILAN. 


LONDON: 
City Office : 1, OLD BROAD STREET, E.C. 
West End Agency: 12, WATERLOO PLACE, REGENT ST., S.W. 
Paid-up Capital ... S: ... £6,240,000 
Reserve 1 Of et 


CORRESPONDENTS OF THE. ITALIAN TREASURY. 


BRANCHES : 


Acireale Lecce Saluzzo 
Alessandria Lecco Sampier 
Ancona Leghorn d’Arena 
Bari Lucca ) Sant'Agnello 
Bergamo Messina Caner 
Biella Mestre S 
Bologna Naples ae 
Brescia Novara Schio 
"Busto Arsizio Oneglia Sestri-Ponente 
Cagliari Padua Siracusa 
Caltanissetta Palermo Termini- 
Canelli Parma Imerese 
Carrara Perugia Trapani 
Catania Pescara Trewed 
Como Piacenza Tur; 
Cremona Pisa al 
Ferrara Prato Udine 
Florence Reggio Emilia Venice 
Genoa Rome Verona 
Ivrea Salerno Vicenza 


AGENTS IN LONDON FOR 
Banque Francaise et Italienne pour I Amérique du Sud, 
Buenos Aires, Rio de Janeiro, San Paulo, Santos, etc., 
and Societa Commerciale d’ Oriente, Milan and Tripoli. 


Agents and Correspondents in all parts of the World. 


ee 
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New Type of Aerial on H.M.S. ‘‘ King'George V.” 
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Calendar for 1915 I 
tan RARE clase De cn a 
JANUARY, 1915 


F | New YeEar’s Day. 
Prof. Hertz died, 1894. 
Ship messages accepted at British post offices, 1905. 


2) S | Capitulation of Port Arthur, 1905. 
| 3 | S | 2nd Sunday after Christmas 
be |.4|M 
et oak | 
| 6| W Epipbany. Twelfth day. 
7) Th 
& oe ae 
| 9 | S | International Conference for Safety of Life at Sea 
| closed, 1914. 
{10} & | 1st Sunday atter Epiphany 
| British Penny Postage established, 1840. 
| ri M 
ey to 7 OF 
| 13 | W 
| 14 | Th} Duke of Clarence died, 18Q2. 
15 | F | Sandwich Islands discovered, 1778. 
164-5 
. 117 | 9 | 2nd Sunday atter Epipbany . 
: Benjamin Franklin born, 1706 ; died, April 17th, 1790. 
| 18} M | Captain Scott reached S. Pole, IQI2. 
ocr E 
20 | W | London Docks opened, 1805. 
2tot Eh 
ae 
23 | S | “ Republic” wrecked, 19009. Passengers and crew 
| saved. 
24 | $ | 3rd Sunday after Epiphany 
conn Oe A 
oe ees 
27 | W | William II., Emperor of Germany, born, 1859. 
28 | Th | Peter the Great died, 1725. 
29 } F | Capitulation of Paris, 1871. 
30 | S | Anglo-Japanese Treaty signed, 1902. 
31 | & | Septuagesima Sunday 


(a9 


Great Eastern ” steamer launched, 1858. 
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Z 
FEBRUARY, 1915 

1 | M 

7 (a 

3 | W | Telegraphs transferred to Government, 1870. 

4 | Th 

5 | F | Thomas Carlyle died, 1881. 

OFS 

7 | § | Seragesima Sunday 

8 | M | War between Japan and Russia began, 1904. 

say iy be 
TOW. 
1m | Th} Thomas Alva Edison born, 1847. 
m2 | ick 

Tea at! ehcp 

14 | $ | Quinquagesima Sundav. 

15 | M | Sir Wm. Preece born, 1834 ; died, November 6th, 1913. 
16 | -T | SHROVE TUESDAY. 

17 | W | Ash Wednesday 

iota Moe Biel 

19 | F | Alessandro Volta born, 1745; died, March 5th, 1827. 
208) <5 

21 | % | Quadragesima 

Validity of ‘‘ Four Sevens” Patent upheld by Justice 
Parker, IgII. 
22 | M | George Washington born, 1732; died, Dec. 14th, 1799. 
Prof. H. Hertz born, 1857; died, January Ist, 1894. 
23 | T | Johann Karl Friedrich died, 1855; born April 3oth, 
1777: 

24. | W 

Aaa Be; 

26 | F | “ Birkenhead ”’ lost, 1852. 

ye 

28 | %& 


2nd Sunday in Lent 
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MARCH, 1915 
ee 


I | M | Wireless Service inaugurated Hawaiian Islands, Igor. 
Zor ; 
3 | W | Dr. Alexander Graham Bell born, 1847. 
4 | Ih} Inauguration Day, U.S.A. 
5 | F | Frederick Anthony Mesmer died, 1815. 
Alessandro Volta died, 1827 ; born, February roth, 1745. 
61'S 
7 | $ | 3rd Sunday in Lent 
8|M 
9 | T | Fight.between “ Merrimac ” and “, Monitor.” 
Io. | W 
2b, FH 
12 | F |/John Frederick Daniell born, r7go ; died, March 13th, 
1845. 
tt. 5 
14 | $ | 4tb Sundav in Lent 
Millwall Docks opened, 1868. 
I5|M 
16 | T | Georg Simon Ohm born, 1787; died, July~7th, 1854. 
17) W | ST. Patricxk’s Day. | 
18 | Th | Grover Cleveland born, 1837. 
I F | 
S | Sir Isaac Newton died, 1727; born, December 25th, 
(O.S.), 1642. 
21 | &§ | 5th Sunday in Lent 
22 | M 
Sl. 1, 
24 | W | H.M.S. “ Eurydice ” foundered, 1878. 
25 | Th 
Zi.) Fr 
27 | S | English Channel spanned by wireless, 1899. 
28 | § | Palm Sunday 
29 | M 
30 | T | First Transatlantic Marconigram published in The 
Times, 1903. 
31 | W | Robert Wilhelm Bunsen born, 1811 ; died, August 16th, 


1899. 


ps 
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MODS 
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APRIL, 1915 


bat: 


Bismarck born, 1815 ; died, July 30th, 1898. 
Good Friday . 


Easter Day 
Easter Monday 
Prof. Adolf Slaby died, 1913 ; born, 1850. 


Commander Peary reached North Pole, 1909. 


Anglo-French Convention signed, 1904. 


Ist Sunday after Laster 
American Civil War began, 1861. 


EASTER LAW SITTINGS BEGIN. 
President Lincoln assassinated, 1805. 
“ Titanic’ disaster, I912 ; 1,513 lives lost. 


Benjamin Franklin died, 1790; born, January 17th, 
1700. 

2nd Sunday after Laster 

Byron died, 1824. 


Shakespeare born, 1564 ; died, 1616. 

Russo-lurkish War began, 1877. 

3rd Sunday after Laster 

Commendatore G. Marconi, LL.D., D.Sc., born, 1874. 

Marconi International Marine Communication Co., 
Ltd., formed, 1900. 

‘Four Sevens ”’ Patent, 1900. 

Samuel F. B. Morse born, 1791 ; died, 1872. 

‘“ Bounty ” Mutiny, 1789. 


Johann Karl Friedrich born, 1777 ; died, February 
23rd, 1855. 
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MAY, 1915 


OONT KHOU BG NN H 


PSH eMustseHneemw 


HOSHeROd 


=ww 


Moms 


4th Sunday after Easter 
Jamaica discovered, 1494. 


Napoleon I. died, 1821 ; born August 15th, 1769. 
ACCESSION OF KING GEORGE V. (1910). 


Treaty on Alabama Claims, 1871. 


Rogation Sunday 
Sir H. M. Stanley died, 1904. 


Ascenston Day 
Hudson’s Bay Company founded, 1670. 
Joseph Henry died, 1878 ; born December 17th, 1797. 


Sunday atter Ascension 


New Eddystone Lighthouse opened, 1882. 

Czar of Russia born, 1868. 

Christopher Columbus died, 1506. 

EASTER Law SITTINGS END. 

“ Lake Champlain,” first British merchant vessel 
equipped with wireless, left Liverpool, roor. 


WIbit Monday 
EMPIRE Day. 


Queen Victoria born, 1819. 
Lloyd’s Incorporated, 1871. 
Queen Mary born, 1867. 


Trinity Sunday 

Decoration Day, U.S.A. 

“ Empress of Ireland ” disaster, 1914; 959 lives tost. 
Union Day, South Africa, r9ro. 


Whit Sunday 
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JUNE, 1915 


First British Wireless Patent application lodged, 1896. 

Kinc GEorGE V.’s BrrTHDAY (1865). 

Lord Kelvin sent first paid Marconigram, 1898. 

International Radiotelegraphic Conference opened, 
London, 1912. 

Adam Smith born, 1723. 

Ist Sunday after Trinity 

Radiotelegraph Act of Canada passed, I913. 

Union of Sweden and Norway dissolved, 1905. 


Charles Dickens died, 1870. 


Sir Oliver Lodge born, 1851. 
2nd Sunday atter Trinity 
Flag Day, U.S.A. 

Magna Charta, 1215. 


Sir W. Crookes born, 1832. 

War with U.S.A., 1812. Waterloo, 1815. 
“ Alabama ”’ sunk by “ Kearsage,”’ 1864. 
3rd Sunday after Trinity 


Prince of Wales born, 1894. 


Lord Kelvin born, 1824; died December 17th, 1907. 
4th Sunday after Trinity 

Massacre at Cawnpore, 1857. 

Rubens born, 1577. 

Tower Bridge opened, 1894. 
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JULY,: 1915 


MONO CONT ON a On BQN H 


et 


OADSHER ontsremowsses 


wom esy = Mw 


Dispersal of the Spanish Armada, 1588. 


Dominion Day (Canada), 1867. 


Sadowa, 1866. 


Sth Sunday after Trinity 
INDEPENDENCE Day, U.S.A 


International Radiotelegraphic Convention signed, 
London, 1912. 


George Simon Ohm died, 1854 ; born March r6th, 1787. 
Edmund Burke died, 1797. 


6th Sunday after Trinity 
Sir Wm. Robert Grove born, 1811 ; died, August Ist, 
1896. 


Berlin Treaty, 1878. 
Bastille stormed, 1789. French Holiday. 
ST. SWITHIN’s Day. 


War between France and Prussia, 1870. 
7th Sunday atter Trinity 


Marconi’s Wireless Telegraph Co., Ltd., formed, 1897. 


Honorary G.C.V.O., conferred by the King on Mr. 
Marconi, 1914. 
8th Sunday after Trinity 


Bank of England founded, 1694. 
Austria-Hungary declared war on Serbia, 1914. 


TRINITY Law SITTINGS END. 


ee 
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OT 


AUGUST, 1915 


1 | § | 9th Sunday atter Trinity Lammas Day. 
Germany declared War on Russia, 1914. 
Germany sent ultimatum to Belgium. 
M | Bank HOLIDAY. 
~ | Columbus’s first voyage, 1492. 
w | Great Britain declared war on Germany. 
First International Conference on Wireless Telegraphy 
met at Berlin, 1903. 
5 | Th | First British American Cable worked, 1858. 
ee ie Ss 


SG bd 
jl 


7) 

8 | § | loth Sunday after Trinity 

g | M | Heligoland formally ceded to Germany, 1890. 
ro | T | Royal Observatory, Greenwich, founded, 1675. 
rr | W 
12 | Th | Great Britain declared war on Austria-Hungary. 
gel eee 
14 | S | Relief of Peking, 1900. 
15 | § | uth Sunday after Trinity 


Wireless Telegraph Act of Great Britain passed, 1904. 
16 | M | Robert William Bunsen died, 1899 ; born March 31st, 


POLL: 
7) 
18 | W 
to.) 2h 
20 | F | Brussels entered by Germans, 1914. 
|, 
22 | $ | 12th Sunday after Trinity 
Wireless News Message Service to liners inaugurated, 
1903. 
23 | M | Japan declared war on Germany, 1914. 
aa ig ane 
25 | W 
26 | Th | West India Docks opened, 1802. 
27 | F | First hydrogen balloon ascent, 1783. 
28 | S | Loss of the “ Royal George,” 1782. 
29 ; 13th Sunday after Trinity 
ek 


NH 


ON NB W 


SH. 2 Mundts 


a 
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SEPTEMBER, 1915 


Board of Trade (Great Britain) constituted, 1786. 
Proclamation of French Republic, 1870. 

14th Sunday atter Trinity 

Malta taken, 1805. 

‘“ Mayflower ”’ sailed, 1620. 

President McKinley shot, Igor. 

Sie John Henniker Heaton died, 1914; born, 1848. 
Luigi Galvani born, 1737 ; died, December 4th, 1708. 
15th Sunday attee Trinity 

Quebec taken, 1759. 

Liverpool and Manchester Railway opened, 1830. 
Dr. Samuel Johnson born, 1709. 

16tb Sunday after Trinity 


Prof. Sir Samuel Dewar born, 1842. 


Michael Faraday born, 1791 ; died, August 25th, 1867. 


7th Sunday after Trinity 
Strassburg capitulated, 1870. 


Earl Roberts born, 1832 ; died, November 14th, 1914. 
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ee 


a 


OCTOBER, 1915 


Major André hanged by Washington, 1780. 

18th Sunday after Trinity 

International Radiotelegraphic Conference met at 
Berlin, 1900. 


Metz capitulated, 1870. 
Present Royal Exchange opened, 1844. 
George Morland, painter, died, 1804. 
Admiral Lord Dundonald died, 1860. 
22nd Sunday atter Trinity 

ALL HaALtow EVE. 

Sir Joseph Wilson Swan born, 1828. 


4|M 
5 | T | Republic of Portugal proclaimed, 1910. 
6 | W 
ated 
8 | F | Great Fire at Chicago, 1871. 4 
tes 
10 | § | 19th Sunday after Trinity 
Panama Canal completed, 1913. 
ir | M | “Volturno” burnt in Mid-Atlantic, 1913. Saved, 521. 
12; T | America discovered, 1492. 
Robert Stephenson died, 1859. 
13 | W | First Aeroplane flight in U.S.A., 1893. 
14 | Th | Hastings, 1066. 
15 | F | The Gregorian Calendar introduced, 1582. 
TO"h = 
17 | $ | 20th Sunday after Trinity 
Wireless Transatlantic Public Service inaugurated, 1907. 
18 | M 
pot Ag 
20 | W | Battle of Navarino, 1827. 
21 | Th | TRAFALGAR Day. Death of Lord Nelson, 1805. 
oe Va 
-23 | S | Edouard Branly born, 1844. 
24 e 21st Sunday after Trinity 
ab 
WwW 
Th 
F 
= 
3) 
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NOVEMBER, 1915 


a ee 


I x East India Company abolished, 1858. 

2 

3 | W | International Radiotelegraphic Convention, Berlin, 

signed, 1906. 

4 | Th 

oa 

6] S | Sir William Preece died, 1913; born, February 15th, 

1834. , 
7 | $ | 23rd Sunday atter Trinity 
London Gazette established, 1665. 
~8 | M | John Milton died, 1674; born, 1608. ; 

9 | I | Lord Mayor’s Day. King Edward VII. born, 184I. 
Io | W | Martin Luther born, 1483 ; died, February 18th, 1546. 
Ir | Th | MartTinmas. 

12 | F | Lord Rayleigh born, 1842. 
International Conference for Safety of Life at Sea 
opened, 1913. 
13 | S | Professor Clerk Maxwell born, 1831 ; died, November, 


5th, 1879. 


14 | § | 24th Sunday atter Trinity 

15 | M | Transatlantic Times published at sea, 1899. 

16 | T | Inauguration of the Suez Canal, 1869. 

17 | W 

18 | Th ‘ 

Ig | F | Ferdinand de Lesseps born, 1805 ; died, December 7th, 
1894. 

20 4S 

21 | &§ | 25th Sunday after Trinity 

22|M 

eae) 1 

24 | W | Tasmania discovered, 1642. 

25 | Th | Sir Isaac Newton born, 1642 ; died March 2oth, 1727. 

2041 Bb 

er S 

28 | & | 1st Sunday in Hdvent 

2 M 

aS T | William Gilbert died, November 30th, 1603 ; born, 1540. 
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DECEMBER, 1915 


1 | W | HM. Queen Alexandra born, 1844. 
Fgh pe Bi 
Sale 
4 |S | Luigi Galvani died, 1798 ; born, September 9th, 1737. 
5 | & | 2nd Sunday in Advent 
6) M 
aay 
83 | W | British Pacific Cable opened, 1902. | 
g | Th | John Milton born, 1608 ; died, November 8th, 1674. 
ro | F | Royal Academy instituted, 1768. 
1 Gia Teg 
12 | § | 3rd Sunday in Advent 
First wireless signals transmitted across the Atlantic, 
IQOl. 
13. | M | “Delhi” disaster, Igrt. 
14 | T | George Washington died, 1799; born, February 2and, 
1732. 
15.4 AV. 


16 | Th | Amundsen reached the South Pole, rort. 
17 | F | First Transatlantic message sent, 1902. 
Sir Humphry Davy born, 1778 ; died, May 29th, 1829. 


Cae ee. 

19 | $ | 4tb Sunday in Advent 

20741 M 

By als od 

22 |W 

gam Th 

z, FE | Wireless communication with East Goodwin light- 
ship, 1898. 

25 | S | Christmas Day 

20 | | Ist Sunday after Christmas 

27 | M | Bank Hovipay. 

Boel al 

29 5 W- 

30 | Th | Rudyard Kipling born, 1865. 


31 | F | Charter granted to East India Company, 1600. 


Admiral Giulio Bertolini 


Director of Wireless Telegraphy in the 
{talian Navy. 
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A.M. 5675. 
Tishri I 
99 3 
99 10 
” 15 
” 21 
” 22 
” 23 
Hesvan 1 
Kislev I 
* 25 
Tebet I 
taper 10 
Sebat I 
Adar I 
= II 
» 14 
0) 15 
Nisan I 
99 15 
a 16 
ee 21 
” 22 
Viar I 
Sivan I 
9) 
Tamuz I 
me 18 
Ab I 
” te) 
Elul I 
A.M. 5676. 
Tishri I 
” 4 
” 10 
” 15 
9’) 21 
” 22 
99 23 
Hesvan 1 
Kislev I 
9 25 
Tebet I 
Tebet 10 
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JEWISH CALENDAR 
(A.M. 5675 and part of A.M. 5676). 


A.D. 1914. 


September 21 
99 23 

”) 30 
October 5 
oe) Il 

9 12 

: 13 

21 


November 19 
December 13 
a 18 


” 27 


A.D. IQI5. 


January 16 
February 15 


9 =) 


e 28 
March I 
a 16 

” 30 

pe) 3 I 
April 5 
April 6 
» 15 
May 14 
” 1g 
June 13 
” 30 
July I2 
* 21 
August II 


September 9 


October I 
9 9 
November 8 
December 2 
o 8 
” 17 


Rosh Hashanah (New Year). 
Fast of Guedaliah. 

Yom Kippur (Day of Atonement). 
Feast of Tabernacles. 
Hosana Rabah. 

Feast of the 8th day. 
Rejoicing of the Law. 

New Moon. 

New Moon. 

Dedication of the Temple. 
New Moon. 

Fast. Siege of Jerusalem. 


New Moon. 

New Moon. 

Fast of Esther. 

Purim. 

Shusan. 

New Moon. 

Festival of Passover. 
ee My 2nd day. 
ws . 7th day. 

Festival of Passover ends. 

New Moon. 

New Moon. 

Festival of Weeks. 

New Moon. 

Fast of Tamuz. 

New Moon. 

Fast of Ab. 

New Moon. 


Rosh Hashanah (New Year). 
Fast of Guedaliah. — 

Yom Kippur (Day of Atonement). 
Feast of Tabernacles. 
Hosana Rabah. 

Feast of the 8th day. _ 
Rejoicing of the Law. 

New Moon. 

New Moon. 

Dedication of the Temple. 
New Moon. 

Fast. Siege of Jerusalem. 


Note.—All Jewish Sabbaths and Festivals commence the previous 


Evening at Sunset. 
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MUHAMMADAN CALENDAR 


(1333rd Year of Hejira, A.D. 1914-15). 


Year of Hejira 


Year of Hejira 


OLD STYLE CALENDAR, 1915. 
(Used in Russia and the Balkan States). 


1333: A.D. IQI4. 1333 A.D. IQ15. 
Muharram: ....¢.1.. November 19 Shaaban ou. -cee June 14 
Sapharitiga sais December 19 Ramadan *.....408 July 13 

A.D. IQI5. Shawalhiwt7.t...ns. August 12 
RADIA Weiner ees January 17 Dulkaada .".....25; September 10 
Rabial lh. -weeste. February 16 _ Dubheggia .......... October 10 
Foniada T7068 March 17 1334. 
Worrada [Ls tye. e. 22 April 16 Muharram ......... November 9 

SNA JAD \ susseeae eas ete May 15 Sapharitvr 234 j.asebe< December 9 


Old Style. 
January 


I 
6 
February 1 
2 

8 


March 9 
9 15 

” 20 

” 22 

” 25 
April 23 
‘ 30 
May 9 
¥ 10 
” Il 
” V4 
June 29 
August I 
3) 6 

” 15 

” 30 
September 8 
ae 14 
October I 
29 21 
November 15 
9 21 
December 6 
” 2 

9? 25 


A.D. IQI5. A.M. 7423. 

Certain Holy Days. New Style. 
CirCUMCISION “vee. cssaiss occren espn eter arp onecee January 14 
Theophany (Epiphany) ..........ssseeesseeeees Rs 19 
Carnival (SUNGAY...ccescesc-cessbastunsto<>sxecee February 14 
Hy papante 0.0.20. ccsnssnnses expose cbioavnewenaee 3 15 
First Sunday in Lent .............ssccsrecseees . at 
Forty Martyrs 22... :.0.ccssic-tsescseresstacnasese March 22 
Pality SUNGAY ova cccey pe tote cvan tr estase en eeee sees "3 28 
Great Friday psccss. asc. st22ks co cega nt inee reas April 2 
Holy Pastis euccs-nguos-eascsssveobeecvreceanae Es 4 
Annunciation of Theotokos .........ceeeseeee = 7 
Str GeOr ge reas co nerqanact anton ss coueaennaempes May 6 
ASCERSION ec canppraveopsnsdaettees cetera ameansccres 38 13 
Sti NicOlaS (crests tc copinepccewecs <aaneneaaebenions 5 22 
Pentecost (Ning secns casas gs once neh genes re ene care 9 23 
Holy: GHOSE “aie s.50.. 1. eqnacseters ies eaeeanenn x 24 
Coronation of the Emperor* ............+.+. <5 27 
Peter and Paul, Chief Apostles ............ July 12 
First day of Fast of Theotokos ............. August 14 
TrAnsnpuraviOn. “cccesscsnseteorsssaceneoecs serene as 19 
Repose of Theotokos (Assumption) ....... " 23 
St. Alexander (Nevsky)* ........cs.ereseseevs September 12 
Nativity of Theotokos  ............sseecseseees .” 21 
Exaltation°et the Cross Sen ccussceraretnters . 27 
Patronage of Theotokos® .....0.5...sccscoeess October 14 
Accession'of the Emperor... 1c. cvs.copencsets November 3 
First day Fast of the Nativity ../..........4 28 
Entrance of Lheo0tok0s oii .cccccse sees secs December 4 
St. Nicolas.’ s.ccsitsc.ccsessaesveus Goce temearmenees » 19 


Conception of Theotokos 


Nativity 
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* Peculiar to Russia. 
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RECORD OF THE DEVELOPMENT OF 
WIRELESS TELEGRAPHY 


1831. 


Wi ce FARADAY discovered electro-magnetic induc- 
tion between two entirely separate circuits. 


1837. 


The first patent for an electric telegraph taken out by Cooke 
and Wheatstone (London) and by Morse (U.S.A.). 


1838. 


K. A. Steinheil (Munich) discovered the use of the earth 
return, and suggested that the remaining metallic portion of the 
circuit might be dispensed with entirely, and a system of wireless 
telegraphy established. 


1840. 


Joseph Henry (U.S.A.) first produced high-frequency electric 
oscillations, and pointed out that the discharge of a condenser is 
oscillatory. 


1842. 


S. F. B. Morse made wireless experiments by electric con- 
duction through water across Washington Canal and across wide 
rivers. 


Joseph Henry noticed: that a single electric spark about one 
inch long thrown into a circuit of wire in an upper room could 
magnetise steel needles included in a parallel circuit of wire placed 
in a cellar underground thirty feet below with two floors inter- 
vening. He was one of many observers prior to Hertz who had 
noticed curious effects due to electric sparks produced at a 
distance, which were commonly ascribed to ordinary electro- 
magnetic induction. 
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1843. 


James Bowman Lindsay, of Dundee, suggested that if it were 
possible to provide stations of not more than twenty miles apart 
all the way across the Atlantic, there would be no need to lay 
any cable. 


1845. 


Lindsay began making experiments in 1845 across the river 
Tay, his method being to transmit messages by means of elec- 
tricity or magnetism through and across the water without sub- 
merged wires, the water being utilised as the conducting medium. 


1849. 


Dr. O’Shaughnessy (afterwards Sir William O’Shaughnessy 
Brooke) succeeded in passing intelligible signals without any 
metallic conduction across the River Hooghly, 4,200 ft. wide, in 
India, but he found the cost of power prohibitive. 


1859. 


Bowman Lindsay gave a demonstration of his conduction 
system to the British Association Meeting, at which Michael 
Faraday and Sir William Thompson (Lord Kelvin) were both 
present. 
William H. Preece (afterwards Sir William) was deputed by 
the Electric Telegraph Company to report on Lindsay’s system. 


1862. 


John Heyworth patented a method of conveying electric 
signals without the intervention of any continuous artificial 
conductor. 

Cromwell Varley tried this method, but found it a failure. 


1867. 


James Clerk Maxwell read a paper before the Royal Society, 
in which he laid down the theory of electro-magnetism, which he 
developed more fully in 1873, in his great treatise on electricity 
and magnetism. He predicted the existence of the electric waves 
that are now used in wireless telegraphy. 


1870. 


Von Bezold discovered that oscillations set up by a condenser 
discharge in a conductor give rise to interference phenomena. 
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1872. 


Henry Highton made various experiments across the River 
Thames with Morse’s method. 


1879. 


David E. Hughes discovered the phenomena on which 
depends the action of coherers, which many years later were 
used in early electric-wave signalling. He found that a tube of 
metallic filings was sensitive to electric sparks made in its vicinity, 
and he was able to obtain such effects on a tube connected to a 
battery and a telephone at a distance of five hundred yards. 


1880. 


John Trowbridge, of Harvard, systematically studied the 
problem of propagation of electric current through ‘“‘ earth,” 
either soil or water, and he found that signalling might be carried 
on over considerable distances by electric conduction through the 
earth or water between places not metallically connected. 


1882. 


Graham Bell experimented with Trowbridge’s method on the 
Potomac River, when signals were detected at a distance of 
14 miles. 

Sir William H. Preece made an experiment, using Morse’s 
method to connect the Isle of Wight with the mainland across 


the Solent on two occasions during the failure of the submarine 
cable in the Solent. 


1883. 


Willoughby Smith, in a paper before the Institution of Civil 
Engineers, London, suggested that electric induction might be 
employed for railway signalling. 

Heinrich Rudolph Hertz became privat docent at Kiel, where 
he began studies in Maxwell’s electro-magnetic theory. 

G. F. Fitzgerald suggested a method of producing electro- 
magnetic waves in space by the discharge of a condenser. 


1885. 


Thomas A. Edison, with the assistance of Messrs. Gilliland, 
Phelps, and W. Smith, worked out a system of communication 
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between railway stations and moving trains by means of induction 
and without the use of conducting wires. 

Sir W. H. Preece made experiments at Newcastle-on-Tyne 
which showed that in two completely insulated circuits of square | 
form, each side being 440 yards, placed a quarter of a mile apart, 


telephonic speech was conveyed from one to the other by 
induction. 


1886. 


A. E. Dolbear, of Tuft’s College, Boston, patented a plan 
for establishing wireless communication by means of two insulated 
elevated plates, but there is no evidence that the method proposed 
by him did, or could, effect the transmission of signals between 
stations separated by any distance. 


1887. 


Heinrich Rudolph Hertz discovered the progressive propaga- 
tion of electro-magnetic action through space, and was able to 
‘measure the length and velocity of electro-magnetic waves, and 
to show that in the transverse nature of their vibration, and their 
susceptibility to refraction and polarisation, they are in complete 
accordance with the waves of light and heat. 


Hertz employed as a detector of the electric wave a simple 
nearly closed circuit of wire, called the ‘‘ Hertz Resonator,” but 
it was subsequently discovered that the metallic microphone of 
Hughes was a far more sensitive detector. 


A. W. Heaviside established communication by telephonic 
speech between the surface of the earth and the subterranean’ 
galleries of the Broomhill Collieries, 350 ft. deep, by laying above 
and below ground two complete metallic circuits, each about 
2} miles in length, and parallel to each other. 


1889. 


Elihu Thompson suggested that electric waves were particu- 
larly suitable for the transmission of signals through fogs and 
material objects. 


1891. 


John Trowbridge suggested that by means of magnetic 
induction between two separate and completely insulated circuits 
communication could be effected between distances. 
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1892. 


Edouard Branly devised an appliance £95 deter electro- 
magnetic waves, which was known as a ‘‘coherer.’’ He dis- 
covered that these waves had the power of affecting the electric 
conductivity of materials when in the state of a powder. 


Sir W. H. Preece adopted a method which united both con- 
duction and induction as the means of affecting one circuit by 
the current in another. In this way he established communica- 
tion between two points on the Bristol Channel, and at Lochness, 
in Scotland. 


C. A. Stevenson, of the Northern Lighthouse Board, Edin- 
burgh, advocated the use of an inductive system for communica- 
tion between the mainland and isolated lighthouses. 


1894. 


E. Rathenau of Berlin experimented with a conductive system 
of wireless telegraphy, and signalled through three miles of water. 


1890. 


Mr. G. Marconi’s investigations led him to the conclusion 
that Hertzian waves could be used for telegraphing without wires, 
and he made important experiments at his father’s home in Italy. 


Willoughby Smith established communication by conduction 
with the lighthouse on the Fastnet. 


1896. 


In February Mr. Marconi came to England, and on June 2nd 
lodged his application for the first British Patent for Wireless 
Telegraphy, No. 12,039 of 1806. 


In July of that year he was introduced to Sir William a 
Preece, the Chief Electrical Engineer of the Post Office, at 
whose request Mr. Marconi conducted experiments over a distance 
of about 100 yards before the officials of the Post Office. Shortly 
afterwards a further series of trials was conducted by Mr. 
Marconi on Salisbury Plain, when communication was successfully 
established over a distance of 12 miles. 

On December irth, 1896, Sir William H. Preece 


iectured on ‘‘ Telegraphy without Wires,’’ Mr. Marconi conduct- 
ing the experiments. , 
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1897. 


In March, 1897, Mr. Marconi demonstrated before the repre- 
sentatives of various Government Departments, commumeauon 
being established over a distance of 4 miles. 


In May further trials were made between Lavernock and 
' Flatholm, a distance of over 3 miles; and on the 13th of that 
month the late Professor Slaby was present at further trials when 
communication was established over a distance of about 8 miles. 


In july Mr. Marconi gave a demonstration of his invention 
‘at the Admiralty in Rome, and before King Humbert at the Royal 
Palace of the Quirinal. Between July roth and 18th trials were 
made at Spezia, and on the 17th and 18th communication was 
maintained between the shore and the Italian cruiser San Martin 
_ at sea, at distances up to 16 k.m. 


On July 20th, 1897, the Wireless Telegraph and Signal 
Company, Limited, was incorporated, with a capital of 4,100,000, 
to acquire Mr. Marconi’s patents in all countries except Italy and 
her dependencies. 


On August 27th, 1897, the late Professor Slaby lectured on 
Wireless Telegraphy at the Sailors’ Home, Potsdam, before the 
‘German Emperor and Empress and the King of Spain. 


In September and October Mr. Marconi further experimented 
on Salisbury Plain. Trials were also made by officials of the Post 
Office at Dover. Receiving apparatus was erected at Bath, and 
signals received from Salisbury, 34 miles away. 


The first. Marconi Station was erected at the Needles, Isle 
of Wight, in November, and experiments conducted between 
that Station and Bournemouth, a distance of 14} miles. 


In December, in the presence of Captain Kennedy, R.E., 
tests were made between the Needles Station and a steamer, 
readable signals being received up to a distance of 18 miles. 


1898. 


In May, 1898, Mr. Marconi experimented between St. 
Thomas’s Hospital and the House of Commons. In the same 
month experiments were carried out between Ballycastle and 
Rathlin Island, a distance of 74 miles. 
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On June 3rd Lord Kelvin visited the Needles Station and_ 
sent from there, to his friend Sir George Stokes, the first paid 
Marconigram. 


On July 2zoth and 22nd the events of the Kingstown Regatta 
were reported by wireless telegraphy for the Dublin Daily Express 
from the steamer Flying Huntress, equipped with the Marconi 
system. 

On August 3rd wireless telegraphic communication was estab- 
lished between the Royal yacht Osborne and Ladywood Cottage, 
Osborne, in order that Queen Victoria might communicate with 
the Prince of Wales. Constant and uninterrupted communication 
was maintained during the sixteen days the system was in use. 


In September the installation at Bournemouth was removed 
to Poole Harbour, Dorset. 


Under arrangement with the Trinity House officials the 
value of wireless telegraphy as a means of communication between 
lightships and the shore was demonstrated by the installation of 
apparatus in December, 1898, on the East Goodwin Lightship 
and at the South Foreland Lighthouse, the intervening distance 
being 12 miles. 


1899. 


During a gale in January, 1899, the East Goodwin Lightship 
was damaged, and the mishap reported by wireless telegraphy to 
Trinity House. 

On March 2nd Mr. Marconi read a paper on Wireless Tele- 
graphy at the Institution of Electrical Engineers. 


On March 3rd the s.s. R. F. Matthews ran into the East 
Goodwin Lightship. The accident was reported by wireless tele- 
graphy to the South Foreland Lighthouse, and lifeboats were 
promptly sent to the assistance of the lightship. 


On March 27th communication was established between 
Wimereux, near Boulogne, and the South Foreland Lighthouse. 


During the naval manceuvres in July three British warships, 
equipped with Marconi apparatus, correctly interchanged 


messages at distances up to 74 nautical miles (about 85 land 
miles). 


In September Marconi Stations were installed at Chelmsford 
and Dovercourt. 
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During the meetings of the British Association at Dover and 
of the Association Frangaise pour l’Avancement de Science at 
Boulogne, in August, communication was maintained by means 
of apparatus installed at the Dover Town Hall and at Wimereux. 


The international yacht races which took place in September 
and October were reported by wireless telegraphy for the New 
' York Herald. At the conclusion of the races, series of trials were 
made between the United States cruiser New York and the battle- 
ship Massachusetts, signals being exchanged between the vessels 
at distances up to about 36 miles. On the return journey from 
America Mr. Marconi fitted the s.s. St. Paul with his apparatus, 
and on November ‘15th established communication with the 
Needles Station when 36 miles away. Reports of the progress of 
the war in South Africa were telegraphed to the vessel, and pub- 
lished in a leaflet entitled ‘‘ The Transatlantic Times,’’ printed on 
board. 


In October the War Office adopted the Marconi apparatus for 
use in the field in South Africa, and on November 2nd six electri- 
cians left for South Africa with sets of apparatus. These proved 
of considerable service to the army and the navy, to which latter 
they were subsequently transferred. 


On November 22nd, the Marconi Wireless Telegraph Com- 
pany of America was formed for the purpose of exploiting Mar- 
coni patents in the United States of America and possessions. 


1900. 


On February 2nd Mr. Marconi delivered a discourse on 
Wireless Telegraphy at the Royal Institution. 


In March the Marconi system was adopted by the Nord- 
deutscher Lloyd Steamship Co., and apparatus installed on the 
Borkum Riff Lightship, Borkum Lighthouse, and Kaiser Wilhelm 
der Grosse. 


On April 25th the Marconi International Marine Communica- 
tion Company was incorporated with offices in London and 
Brussels, and agencies in Paris and Rome, for the maritime 
‘working of the Marconi system. 

On July 4th a contract was made with the British Admiralty 
for the installation of apparatus on twenty-six of His Majesty’s 
ships and six Admiralty coast stations. 


24  Year-Book of Wireless Telegraphy and Telephony 


In October the erection of the High Power Station at Poldhu 
was commenced. The aerials were at first supported by 20 masts, 
each 210 ft. high. 

In November, the Princesse Clémentine, plying between 
Ostend and Dover, was fitted, and a Wireless Telegraph Station 
installed at La Panne, on the Belgian coast. 


Wireless Telegraphy was adopted by the Metropolitan Fire 
Brigade, and apparatus fitted at Mitcham Lane Station Box and 
Streatham Fire Station. 


1901. 


On January 1st, the Princesse Clémentine reported the 
barque Medora, waterlogged on Ratel Bank. A tug was 
promptly despatched from Ostend and the barque towed off. 
Early in the year, a station, similar to that at Poldhu, was com- 
menced at Cape Cod, Mass., U.S.A. 


On January 8th wireless telegraph experiments on the Princesse 
Clémentine were carried out during a storm, communication being 
maintained the whole way from Ostend to Dover. On January 
1gth Princesse Clémentine ran ashore, and news of the accident 
was telegraphed to Ostend by wireless. 


In February communication was established between Niton 
Station, Isle of Wight, and the Lizard Station, a distance of 196 
miles. 

On March rst a public Wireless Telegraph Service was 
inaugurated between the five principal islands of the Hawatian 
group, viz., Oahu, Kauai, Molaki, Maui, and Hawaii. 


In April a demonstration of the Marconi system was carried 
out for the French Government, communication being successfully 
established and maintained for some time between a Station at 
Calvi, Corsica, and another at Antibes in the Riviera. 


On May 15th, t901, Mr. Marconi read a paper on Syntonic 
Wireless Telegraphy at the Royal Society of Arts, London. 


The first British ship, the s.s. Lake Champlain, was equipped 
with wireless telegraphic apparatus on May 21st. About the 
same date coast stations in England and Ireland were opened for 
communication with ships at sea as follows :—Crookhaven, Co. 
Cork; Rosslare, Co. Wexford; Holyhead; Withernsea, near Hull; 
Caister, near Yarmouth; North Foreland. 


The masts at Poldhu were wrecked during a very heavy 
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gale on September 20th, and the masts at Cape Cod shared a 
like fate in the November following. The masts were then 
replaced by four towers, 210 ft. high, built of timber. 

On September 26th a 14 years’ contract was made for the 
installation of the wireless apparatus at ten of Lloyd’s Signal 
Stations. 

The Compagnie de Télégraphie sans Fil of Brussels was 
formed on October 26th to develop and work the Marconi system 
on the Continent. 

Signals were received by Mr. Marconi at St. John’s, New- 
foundland, from Poldhu Station, Cornwall, a distance of 1,800 
miles, across the Atlantic on December 12th and 13th. 


1902. 


Considerable progress in transatlantic work was accom- 
plished, and also in long-distance communication throughout 
Europe. In February Mr. Marconi,received on board the s.s. 
Philadelphia readable messages up to™a distance of 1,5513 statute 
miles, and signals up to a distance of 2,099 statute miles from 
Poldhu Station, Cornwall. 

Mr. Marconi lectured on the ‘‘ Progress of Electric Space 
Telegraphy’’ at the Royal Institution of Great Britain on 
June 13th. 

On July 14th-16th Mr. Marconi received messages from 
Poldhu on the Italian battleship Carlo Alberto, lying at Cape 
Skagen, a distance of 800 miles; and at Kronstadt, 1,600 miles. 

A demonstration of Mr. Marconi’s inventions was given 
before officials of the Dutch Government, and the Colonial 
Premiers who were in England for King Edward’s Coronation 
witnessed a demonstration on board the Koh-i-noor. 

The Marconi Wireless Telegraph Company of Canada was 
formed on November rst, and in December. wireless messages 
were despatched by the Cape Breton Station from Mr. Marconi 
and from the Earl Minto to His Majesty King Edward VII. Mr. 
Marconi also sent a message to King Victor Emmanuel of Italy. 
Mr. Marconi was made a member of the Italian Order of Merit. 


1903. 


President Roosevelt sent a Transatlantic message to King 
‘ Edward VII. vié Cape Cod and Poldhu Stations on January 1oth. 
High power and other stations were ordered by the Italian 
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Government, and the Italian Senate and Chamber of Deputies 
tendered a vote of thanks to Mr. Marconi for the results obtained 
with wireless telegraphy. 

The first Transatlantic Marconigram was published in The 
Times on March 3oth. 


On April 5th the first Italian licence for the erection of a 
high power station was granted. 


The Compagnie Francaise Maritime et Coloniale de Télé- 
graphie Sans Fil was formed on April 24th to exploit the Marconi 
system in France. 


An agreement was made on July 24th by the British Admiralty 
for the general use of the Marconi system in the Navy. 


The first International Conference upon Wireless Telegraphy 
was held in Berlin on August 4th. 


The passengers of the Red Star Liner Kroonland, which was 
disabled on December 8thygr30 miles west of the Fastnet, were 
saved great inconvenience by wireless communication being estab- 
lished with the Crookhaven Station. 


Mr. Marconi was made a Knight of the Order of St. Anne 
of Russia. 


1904. 


On April 28th a contract was made by the Admiralty for 
the installation of a coast station at Guernsey. 


A Wireless Telegraph Act was passed by the British Govern- 
ment on August 15th. 

Meteorological information was supplied by wireless to the 
Daily Telegraph. 

Accidents to s.s. New York and the s.s. Friesland early in 
the year were reported by wireless telegraphy. 


In August an arrangement was made by the Postmaster- 
General whereby British post offices undertook the collection, 
transmission and delivery of long-distance and _ ship-to-shore 
messages on behalf of the Marconi Company. 


1905. 
Judgment given by Judge Townsend in New York on May 4th 
in favour of the Marconi Company in its action against the De 
Forest Wireless Telegraph Company for infringement of patents. 
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On May rath the Canadian Government ordered stations for 
Cape Sable (N.S.) and St. John (N.B.), and on May 30th instruc- 
tions were given for five more lightships to be installed with wire- 
less apparatus for Trinity House. 

Erection of the Clifden High-Power Station (Ireland) was 
commenced in October. 

Mr. Marconi was made a Civil Member of the Royal Order of 
Savoy. 

In 1905 Mr. Marconi took out his patent for the horizontal 


directional aerial (No. 14,788), which marked a step of great im- 
portance in the progress of long-distance work. 


1906. 


A contract was made by the British Post Office in May for the 
erection of stations at Tobermory and Loch Boisdale, Scotland, 
by the Marconi Company. 

On August 4th the Argentine Marconi Company was formed 
to work the Marconi patents in Argentina and Uruguay. 

In October and November an International Radiotelegraphic 
Conference was held at Berlin, and a convention was signed by 
the majority of the countries of the world. 


1907. 


Marconi Transatlantic Stations at Clifden and Glace Bay were 
opened for limited public service on October 17th. 


1908. 


Transatlantic Stations were opened to the general public for 
transmission of messages between the United Kingdom and the 
principal towns in Canada on February 3rd. 

Mr. Marconi lectured on ‘‘ The Commercial Application of 
Wireless Telegraphy ’’ at Liverpool on February 24th. 

The Russian Company of Wireless Telegraphs and Tele- 
phones was formed on October 8th. 


1909. 

The Republic, after collision with the s.s. Florida off the 
coast of the United States on January 23rd, succeeded in calling 
assistance by wireless, with the result that all her passengers and 
crew were saved before the vessel sank. 


28 Year-Book of Wireless Telegraphy and Telephony 


Mr. Marconi lectured before the Dutch Royal Institute of 
Engineers in May and in December. 

The Slavonia was stranded off the Azores on June roth, when 
the passengers and crew, numbering 410, were rescued from the 
wreck by the assistance of vessels summoned by wireless. 

The Marconi British Coast Stations were taken over by the 
Postmaster-General on September 29th, who was granted a 
licence to use the company’s patents. 


In December Mr. Marconi lectured at the Royal Academy of 
Science, Stockholm, and (with Prof. Braun) was awarded the 
Nobel Prize for Physics. 


1910. 


Mr. Marconi, en route for Buenos Aires on board the Princi- 
pessa Mafalda, received messages from Clifden at a distance of 
4,000 miles by day and 6,735 miles by night. 

The Compania Naciofial de Telegrafia sin Hilos was formed 
on December 24th to exploit the Marconi system in Spain. 


191A. 


On February 21st judgment was given in the action instituted 
in December, 1910, by the Marconi Company against the British 
Radiotelegraph and Telephone Company for infringement of their 
tuning patent No. 7777 of 1900. Mr. Justice Parker’s decision 
was in favour of the Marconi Company, and he granted them a 
certificate of validity of their patent and an injunction, together 
with costs and damages. 


-A contract was made between the Marconi Company and the 
Canadian Government for operating wireless telegraph stations 
in Canada for a period of 20 years. 

Stations at Teneriffe, Cadiz, Barcelona, and Las Palmas 
were opened for public business by the Compania Naciofial de 
Telegrafia sin Hilos, the concessionaires of the public wireless 
telegraph service of oH 

The Imperial Conference held in May approved the proposal 
that an Imperial Wireless Telegraph System should be created. 


6 ») 


Mr. Marconi lectured on 
tution on June 2nd. 

The P. and O. Liner Delhi, with the Duke and Duchess of 
Fife on board, was reported in distress off Cape Spartel on 


Radiotelegraphy ’’ at Royal Insti- 


* 
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Eacanibar 13th. Assistance was obtained by means of wireless 
aud everyone was safely landed. 

The Lodge-Muirhead patents were acquired by the Marconi 
Company, and Sir Oliver Lodge became a scientific adviser to the 
company. 


1912. 


Early in the year, owing to the improved position of the Mar- 
coni Wireless Telegraph Company of America, through its 
absorption of the business of the United Wireless Company, 
further capital was subscribed by the shareholders, sufficient to 
develop its projects for the erection of long-distance stations. 

On January 27th the central station of the Spanish wireless 
service (Aranjuez) was opened by King Alfonso XIII. Stations 
at Vigo and Soller were also opened during the year. 

In February the Marconi Company secured the patents of 
Beilini and Tosi, including those for the wireless direction-finder. 

The disastrous loss of life occasioned by the wreck of the 
Titanic on April 15th was mitigated to some extent through the 
help secured by its wireless call. 

Mr. Marconi, whilst in America, delivered an address on the 
“ Progress of Wireless Telegraphy’’ before the New York 
Electrical Society on April 17th. 

The International Radiotelegraphic Conference, opened in 
London on June 4th, approved important regulations to secure 
uniformity of practice in Wireless Telegraphic Services. 

The British Government entered into a contract in July with 
the Marconi Company for the erection of a chain of High-Power 
Wireless Telegraphic Stations, as recommended at the Imperial 
Conference held in 1911. When the contract was submitted for 
the ratification of the House of Commons it was referred to a 
Select Committee to report thereon. 

The Marconi Wireless Telegraph Company of Canada was 
entrusted by the Dominion Government on September 17th with 
the working of the existing stations on the Great Lakes until 1931 
and the erection of further stations. A similar arrangement was 
made in December with the Newfoundland Government for 
stations at Belle Isle and on the Labrador coast. 

In September the Norwegian Government entered into a 
contract with the Marconi Company for the erection of a High- 
Power Station in Norway to communicate with a station to be 
erected by the Marconi Company at New York. 
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Mr. Marconi was decorated with the Grand Cross of the 
Order of Alfonso XII., and made a Grand Officer of the Order 
of St. Maurice and Lazarus. 


In December an important contract was made by the Por- 
tuguese Government for the erection of Stations at Lisbon, 
Oporto, and the Azores. 


Tt: 


During this year the Governments of France and the United 
States experimented between the Eiffel Tower Station and Wash- 
ington by wireless, in securing exact data for comparing the 
velocity of grounded electro-magnetic waves to that of light. 
Several organisations took steps towards almost world-wide 
simultaneous observations of signals and disturbances in such 
ways that the resulting data is of vast assistance in demonstrating 
accurate transmission theories. : 

The use of wireless telegraphy in the Balkan Wars resulted 
in considerable developments from the military standpoint. 

In January, the High Court of Justice of France delivered a 
judgment declaring the validity of all claims of the Marconi patent 
305060, which corresponds with the ‘‘ four sevens ’’ patent. 


On January 23rd the Postmaster-General appointed: a com- 
mittee ‘“‘ To consider and report on the merits of the existing 
systems of long-distance wireless telegraphy, and in particular 
as to their capacity for continuous communication for the dis- 
tances required by the Imperial Chain.’? The committee reported 
that ‘* The Marconi system is at present the only system of which 
it can be said with any certainty that it is capable of fulfilling the 
requirements of the Imperial Chain.’’ 


As a result of the official enquiry into the loss of the 
Titanic, the Scotia, equipped with a Marconi wireless installation, 
left Dundee on March 8th to patrol the waters of the North 
Atlantic and to collect information regarding the movement of ice 
in that region. 

On June 28th the Norwegian Storthing ratified a contract with 
the Marconi Company for the erection of a high-power Trans- 
atlantic Wireless Telegraph Station near Stavanger. 


In August the Budget Commission of the French Chamber 
of Deputies framed a Bill proposing the establishment of a wire- 
less telegraphy system between France and the French Colonies 
at an estimated cost of £631,800. 


Record of the Development of Wireless Telegraphy 31 


On October 11th, the Volturno was burnt in mid-Atlantic, 
and in response to the wireless appeal ten vessels came to the 
rescue and 521 lives were saved. 


The Wireless Society of London was formed in October, 


On November 12th an International Conference for the pur- 
pose of considering means of saving life at sea was opened in 
London by the President of the Board of Trade. 


On November 24th the first practical trials with wireless 
apparatus on trains were made on board one of the trains belong- 
ing to the Delaware, Lackawanna and Western Railroad. 


In November the Postmaster-General appointed a committee 
to consider how far and by what methods the State could make 
provision for research in the science of wireless telegraphy. 


On November 25th Commander H. A. Edwards, who was at 
the head of the Bolivian Survey Commission appointed to deter- 
mine the boundary line between Brazil and Bolivia reported that 
the Commission had been able to determine the difference of 
longitude between Mafiaos and Porto Velho by means of exchange 
of wireless signals. 


The wireless station at Macquerie Island was the means of 
keeping Dr. Mawson, the Australian explorer, in touch with the 
outer world. 


1914 


On January 20th the Safety of Life at Sea Convention, 
drawn up by the International Conference which met on Novem- 
ber 14th, 1913, was signed at London. That section of the 
Convention which deals with Wireless Telegraphy lays down 
the minimum wireless telegraphy equipment to be carried by 
vessels of different grades. The Radiotelegraph Convention, 1912 
divided ship stations into three classes according to the hours for 
which they were open for service. The Safety of Life at Sea 
Convention indicates in which of the three classes vessels shall 
be placed according to the nature of the service performed. 


Early in the year an International Wireless Conference met 
at Brussels. The object of the conference was to adopt a pro- 
gramme whereby operators in all the countries of Europe could 
take careful observations with a view to arriving at some prac- 
tical explanation of the laws governing the variation in the 
strength of wireless signals. 
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During the early part of March Mr. Marconi joined, at 
Augusta, one of the Italian war vessels attached to the squadron 
commanded by H.R.H. the Duke of Abruzzi. For four days he 
carried on experiments of far-reaching importance with the most 
satisfactory results. During the first day clear radio-telegraphic 
communications were received from Rome over a distance of 575 
km. (356 miles); from Vienna over a distance of 970 km. (600 
miles); and from Clifden in Ireland, 2,800 km. (1,750 miles). 

These communications took place during the day, and new 
high-resonance receivers with phonographic register-repeaters 
were employed with excellent results. 

kixperiments in wireless telephony were carried out on the 
following day between several vessels lying at anchor one kilo-_ 
metre apart, ordinary receivers being used with great success. 
At night wireless telegraphic signals were received from Glace 
Bay, Canada, over a distance of 6,500 km. (4,062 miles). 

The wireless telephone experiments were continued on the 
third day between two warships on the high seas, and the recep- 
tion was consistently perfect over a distance of 30 km. On the 
fourth and last days successful wireless telephone experiments were 
carried out, communications being effected using only very limited 
energy between vessels on the high seas 70 km. (45 miles) apart. 
These experiments were repeated between two vessels situated at a 
distance of about 20 km. (16 miles), where land interfered between 
the communicating vessels, and in this case again excellent results 
were obtained. On this day radio-telephonic communication was 
constantly maintained for twelve hours, and the continuous work- 
ing of the apparatus did not cause the slightest inconvenience. 

On March 27th Dr. J. A. Fleming, lecturing on ‘“ Improve- 
ments in Long-Distance Telephony’ at the Royal Institution, 
called attention to some of the great advances made of late years 
koth in the scientific theory and in the practical appliances of wire- 
less telephony. He remarked that continuous waves, which are 
an essential feature of wireless telephony, could be produced either 
by a high-frequency alternator, such as that of Goldschmidt, by 
the continuous wave disc generator of Mr. Marconi, or by some 
form of Poulsen or Moretti arc generator. 

A new departure in the application of Wireless Telegraphy 
to the safety of life at sea was the equipment of the motor life- 
boats of ss. Aquitania with wireless apparatus. The Marconi’s 
Wireless Telegraph Company having designed a special type of 
apparatus for such a purpose. | 
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On April 5th, at Godalming, a memorial was unveiled to 
the memory of Jack Phillips, chief wireless telegraphist of the ill- 
fated Titanic, who “‘ died at his post when the vessel foundered in 
mid-Atlantic on the 15th day of April 1912.’’ 


_On May 2oth a tragic disaster occurred in the loss of the 
s.s. Empress of Ireland. The vessel was in collision with the 
Norwegian collier Storstad, and of the 1,500 persons on board less 
than 500 were saved. In response to the wireless call for assis- 
tance two vessels, the s.s. Lady Evelyn and the s.s. Eureka, made 
all speed to the scene of the disaster and rendered very material 
assistance. Had the Empress not been fitted with wireless 
telegraphy, it is probable that many more lives would have been 
lost. 


During the year high-power trans-oceanic stations were com- 
pleted at Carnarvon (Wales), Belmar, New Jersey (U.S.A.), 
Honolulu (Hawaiian Islands) and San Francisco (Cal.), whilst 
considerable progress was made towards the completion of the 
high power station at Stavanger (Norway). The Carnarvon and 
Belmar stations when open for public service will bring London 
and New York into direct wireless communication. The Honolulu 
and San Francisco stations were formally opened to public service 
on September 24th, and Honolulu is destined to link up San 
Francisco with Japan when the high-power station now in course 
of construction at Yokohama has been completed. 


On May 13th, in answer to a question in the House of 
Commons, the Postmaster-General announced that a successful 
demonstration had been made by the Marconi Co. in high-speed 
Wireless Telegraphy. Messages had been transmitted at a speed 
of 100 words a minute between the stations at Chelmsford and 
Clifden (Galway). He stated that this method of working was 
to be adopted between the existing Post Office station near New- 
castle-on-Tyne and a new station to be constructed at Stonehaven, 
.the object being to provide a stand-by in case of the interruption 
of the existing telegraph lines. 


On June 8th a report was issued by the Committee appointed 
by the Postmaster-General to consider how far and by what 
methods the State should make provision for research work in 
Wireless Telegraphy. The report dealt with the objects of such 
a research department, the expenditure which would be involved, 


and set forth the nature of the research work to be undertaken. 
B 
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In June important tests, which proved highly satisfactory, 
were made with the Marconi-Bellini-Tosi wireless direction finder. 
The apparatus was installed on board the s.s. Royal George, 
and during a voyage from Bristol to Montreal the liner, even in 
the thickest weather and without the aid of compass or sextant, 
was enabled to find her position when within a radius of about 
fifty miles of a land wireless station. 

The record of progress and development in wireless tele- 
graphy and telephony for 1914 stops abruptly with the outbreak 
of the European conflict. This was only to be expected, for in 
both neutral and belligerent countries research work on a large 
scale has been postponed and international co-operation in 
scientific investigation is almost at a standstill. | War service 
work now engages the whole of the attention of those who in 
peace time would be engaged in progressive work, both scientific 
and commercial. It is common knowledge that extensive use is 
being made of wireless telegraphy in the present struggle, and 
no doubt such wide practical application of the new science under 
the most varied conditions will result in the collection of a great 
volume of data leading up to important progress after the close 
of the mighty conflict, when opportunities will again be afforded 
for peaceful pursuits and scientific research. 


Hon. William Cox Redfield 


United States Secretary of Commerce. 


See Biographical Notices, page 770 
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WIRELESS TELEGRAPH LAWS AND 
REGULATIONS 
HE signing of the International Convention for the Safety 
of Life at Sea on January 2oth, 1914, constituted a most 
noteworthy advance in the legislation relating to Wireless 
Telegraphy. The Convention was drawn up by an International 
Conference which met at London on November 12th, 1913, and 
jaid down, inter alia, the minimum Wireless Telegraphy equip- 
ment to be carried by ships of different grades. For the purpose 
of defining the hours of service (i.e., setting out the times when 
the various stations are to open for the receipt and transmission of 
messages) the Radiotelegraphic Convention, 1912, divided ship 
stations into three classes, but did not specify which vessels (by 
virtue of the services maintained on board) should be placed in the 
various classes. Under the provisions of the Safety of Life at 
Sea Convention which deal with Wireless Telegraphy these 
classes are clearly defined. 

In order to give effect to this International Convention, the 
British Government has amended the laws relating to merchant 
ships by the Merchant Shipping (Convention) Act, 1914. Part III. 
of the Act deals with Wireless Telegraphy, and is reprinted under 
‘“ Great Britain’’ in the ‘‘ Laws and Regulations ’’ section of this 
book. The Act was to have come into force on July 1st, 1915, but 
it is possible that this date may be altered in view of recent 
occurrences. 

Legislation relating to Wireless Telegraphy does not date 
back further than the year 1903, although four years earlier (in 
1899) the Marconi system had reached a point of development 
sufficiently advanced for the British Admiralty to think it desirable 
to obtain sets of the apparatus for trial, and two years later (in 
IgoI) an agreement of a limited nature was entered into between 
the Admiralty and the Company for the supply of Marconi appara- 
tus. In July, 1903, a further and more complete agreement was 
concluded. At that time the increasing use of Wireless Tele- 
eraphy for maritime purposes throughout the world had raised 
questions of international interest and circumstances had clearly 
demonstrated that international agreement was desirable with 
regard to many points dealing with the interchange of messages 
through the newly-established medium. 

A conference met at Berlin in August, 1903, on the invitation 
of the German Government. As a result of that conference all 


the Powers, with the exception of Great Britain and Italy, agreed 
B 2 
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to certain proposals, to be considered at a subsequent conference, 
for the international regulation of Wireless Telegraphy. The 
British delegates had been instructed to maintain an attitude of 
reserve owing to the position in which Wireless Telegraphy was 
placed in the United Kingdom, the fact being that in the state of 
the law at that time the Government had not sufficient control over 
Wireless Telegraphy to enable them to give effect to the provisions 
of the Convention. The Wireless Telegraphy Act, which was 
passed in 1904 for two years only, and which was renewed in 1906 
without modification (and is still in force), prohibits the installa- 
tion or working of wireless telegraph apparatus in the United 
Kingdom, or on board British ships, except under licence from 
the Postmaster-General. Its principal objects were, by means 
of systematic regulations, to make Wireless Telegraphy more 
useful for purposes of defence and general communication. The 
memorandum which was laid before the House of Commons in 
explanation of the Bill stated that the necessity for legislation 
depended, firstly, on the importance from the naval point of view 
of giving the Government control over wireless stations in time of 
war or emergency; and, secondly, on the desirability of placing 
the Government in such a position as to have the power of — 
entering into an agreement on the subject with other countries if 
it should be found expedient to do so. 

In October, 1906, a second International Conference was held 
in ‘Berlin, and its primary objects may be classified under the 
following headings :—(1) The acceptance and transmission of tele- 
grams. (2) The adoption of rules of working. (3) The provision 
of means of collecting charges and settling accounts between the 
different countries. (4) Arrangements for the publication of all 
information necessary for inter-communication. (5) Rules to 
prevent interference and confusion in working, with adequate 
provisions for enforcement. (6) Provision that, with certain 
exceptions, inter-communication must not be refused on account 
of the differences in the systems of Wireless Telegraphy employed. 

The documents signed at Berlin on November 3rd, 1906, con- 
sisted of :—(a) The Convention; (b) the Additional Undertaking ; 
(c) the Final Protocol; (d) the Service Regulations. These docu- 
ments were revised at the London Convention held in 1912, and 
the Radiotelegraphic Convention which came into operation on 
July 1st, 1913, is printed in extenso in the following pages. 

At the outbreak of the present war immediate steps were 
taken by the Governments of the belligerent countries to bring 
the use of Wireless Telegraphy under direct official control, and 


Wireless Telegraph Laws and Regulations 377 


all stations not operated under Government supervision were 
ordered by the respective Governments to be dismantled. 

This action, as might well have been expected, did not stop 
at the belligerent countries, but extended to neutral Governments 
almost all over the world. It was necessary that steps should 
be taken by non-belligerent powers to ensure that their neutrality 
obligations were not violated by the utilisation of wireless stations 
in their territory for the transmission of communications of a 
non-neutral character. Consequently, almost all countries 
throughout the world issued special regulations relating to the 
use of Wireless Telegraphy; but as these regulations were all 
made with the same object in view they naturally differ but 
slightly from one another. In the section of this book devoted 
to Laws and Regulations the more important of these regulations 
have been reprinted. 

The central agency established for the purpose of collecting 
and distributing information in accordance with the requirements 
of the International Radiotelegraphic Convention is commonly 
- known as the ‘‘ Berne Bureau.’’ This is merely a branch of the 
Bureau of the International Telegraph Union, situated at Berne, 
in Switzerland. It possesses neither powers for initiating new 
regulations nor for dealing with those already existing ; its func- 
tions are practically entirely confined to the collection and circula- 
tion of information. 

Notwithstanding this, the International Bureau at Berne has 
become an organisation of supreme importance, thanks to the 
zealous, economical and efficient manner in which it is conducted. 
To this organisation is entrusted the work of preparing and cir- 
culating, in accordance with Article 13 of the Convention, par- 
ticulars regarding every station located in countries adhering to 
the Convention, such as their names, nationality, geographical 
position, call signals, normal range, wave length, nature of service 
performed, hours open, etc. 

The normal supplementary expenses resulting from the work 
of the International Bureau in connection with radiotelegraphy 
must not exceed 80,000 francs per annum. This sum, however, 
does not include any special expenditure such as would be neces- 
sitated by the holding of an International Conference. For the 
purpose of fixing their respective contributions towards the 
expenses, the governing bodies of the contracting States are 
divided into six classes, as set forth in Article 43 of the regulations. 

The outbreak of war has necessitated the temporary suspen- 
sion of the distribution of information by the ‘‘ Berne Bureau.”’ 


INTERNATIONAL RADIO.- 
TELEGRAPHIC CONVENTION 


London, July 5th, 1912 


International Radiotelegraphic Convention concluded between 
Great Britain and various British Colonies and Protectorates, 
the Union of South Africa, the Commonwealth of Australia, 
Canada, British India, New Zealand, Greece, Italy and the Italian 
Colonies, Germany and the German Protectorates, the United 
States of America and the Possessions of the United States of 
America, the Argentine Republic, Austria, Hungary, Bosnia- 
Herzegovina, Belgian Congo, Brazil, Bulgaria, Chili, Denmark, 
France and Algeria, French West Africa, French Equatorial 
Africa, Indo-China, Madagascar, Tunis, Japan and Chosen, For- 
mosa, Japanese Sakhalin and the Leased Territory of Kwantung, 
Morocco, Monaco, Norway, the Netherlands, the Dutch Indies 
and the Colony of Curacao, Persia, Portugal and the Portuguese 
Colonies, Roumania, Russia and the Russian Possessions and 
Protectorates, the Republic of San Marino, Siam, Sweden, 
Turkey and Uruguay. 

The undersigned Plenipotentiaries of the Goverumenee of 
the countries enumerated above, being assembled in Conference 
in London, have, by mutual consent, and subject to ratification, 
concluded the following Convention :— 

ARTICLE I. 

The High Contracting Parties undertake to apply the pro- 
visions of the present Convention at all the radiotelegraph 
stations (coast stations and ship stations) which are established 
or worked by the Contracting Parties and open for the service 
of public correspondence between the land and ships at sea. 

They undertake, moreover, to impose the observance of 
these provisions upon private enterprises authorised either to 
establish or to work radiotelegraphic coast stations open to the 
service of public correspondence between the land and ships at 
sea, or to establish orto work radiotelegraphic stations whether 
open for public correspondence or not on board the ships which 
carry their flag. 
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ARTICLE 2. 


The term coast station means radiotelegraphic station estab- 
lished on land or on board any ship permanently anchored and 
used for the exchange of correspondence with ships at sea. 

The term ship station means any radiotelegraphic station 
established on board a ship other than a permanently moored ship. 


ARTICLE 3. 

Coast stations and ship stations are bound to ewohanee radio- 
telegrams reciprocally without regard to the radiotelegraph system 
adopted by such stations. 

Each ship station is bound to exchange radiotelegrams with 
any other ship station without distinction as to radiotelegraphic 
system adopted by such stations. 

Nevertheless, in order not to impede scientific progress, the 
provisions of the present Article do not prevent the contingent 
employment of a radiotelegraphic system incapable of communi- 
cating with other systems, provided that such incapacity be due 
to the specific nature of such system and that it be not caused 


by devices adopted solely with the object of preventing inter- 
communication. 


ARTICLE 4. 

Notwithstanding the provisions of Article 3, a station may be 
appropriated to a restricted public service determined Dye, the 
object of the correspondence or by other circumstances inde- 
pendent of the system employed. 


ARTICLE 5. 

Each of the High Contracting Parties undertakes to cause 
the coast stations to be connected with the telegraph system by 
means of special wires, or, at least, to take such other measures 
as will ensure a rapid exchange between the coast stations and 
the telegraph system. 


ARTICLE 6. 

The High Contracting Parties shall mutually notify one 

another of the names of the coast stations and ship stations 

covered by Article 1, as well as of all the particulars necessary 

to facilitate and accelerate the radiotelegraphic exchanges as 
specified in the Detailed Regulations. 


ARTICLE 7. 
Each of the High Contracting Parties reserves to itself the 
right to prescribe or to permit in the stations covered by 
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Article 1-—independently of the installation of which the par- 
ticulars are published conformable to Article 6—the installation 
and working of other arrangements designed for special radio- 
telegraphic transmission without publication of the details of sucn 
devices. 


ARTICLE 8. 
The working of radiotelegraphic stations shall be organised 
as far as possible in such a manner as not to interfere with the 
working of other stations of the kind. 


ARTICLE 9Q. 

Radiotelegraphic stations shall be obliged to accept with abso- 
lute priority calls of distress from whatever source, to reply in like 
manner to such calls, and to give the effect to them which they 
require. | 

ARTICLE 10. 

The charge for a radiotelegram shall include, according to the 
circumstances :— 

1. (a) The ‘‘ coast charge ’’ which accrues to the coast station. 

(b) The ‘‘ ship charge’ which accrues to the ship station. 

2. The charge for transmission over the lines of the tele- 

graph system, calculated in accordance with the ordinary 
rules. 

3. The transit charges of the intermediate coast or ship 

stations and the charges appertaining to special services 
required by the sender. 


The rate of the coast charge shall be subject to the approval 
of the Government to whose authority the coast station 1s subject, 
and the rate of the ship charge to the approval of the Government 
to which the ship belongs. 


ARTICLE II. 

The provisions of the present Convention are completed by 
Detailed Regulations which have the same validity and come into 
force at the same time as the Convention. 

The provisions of the present Convention and of the Regula- 
tions relating thereto may be modified at any time by mutual 
consent of the High Contracting Parties. Conferences of Pleni- 
potentiaries having power to modify the Convention and the 
Regulations shall take place periodically ; each Conference shall 
itself fix the place and time of the succeeding Conference. 
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ARTICLE 12. 
These Conferences shall be composed of Delegates of the 
Governments of the Contracting Parties. 
In the deliberations each country shall have one vote only. 
If a Government adhere to the Convention for its colonies, 
possessions or protectorates, subsequent Conferences may deter- 
mine that the whole or part of such colonies, possessions or pro- 
tectorates is to be regarded as forming a country for the purposes 
of the foregoing clauses. But the number of votes to be exercised 
by a Government, including its colonies, possessions or protege 
torates, may not eee SIX. 
The following are regarded as forming a single country for 
the purposes of the present Article :— 
The Union of South Africa. 
The Australian Commonwealth. 
Canada. 
British India. 
New Zealand. 
German East Africa. 
German South-West Africa. 
The Cameroons. 
Togoland. 
The German Pacific Protectorates. 
Alaska. 
Hawaii and the other American possessions in Polynesia. 
The Philippine Islands. 
Porto Rico and the American possessions in the Antilles. 
The zone of the Panama Canal. 
The Belgian Congo. 
The Spanish Colony of the Gulf of Guinea. 
French West Africa. 
French Equatorial Africa. 
Indo-China. 
Madagascar. 
Tunisia. 
Erythrea. 
Italian Somaliland. 
Chosen, Formosa, Japanese Sakhalin and the leased 
territory of Kwantung. 
The Dutch Indies. 
The Colony of Curacao. 
Portuguese West Africa. 
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Portuguese East Africa and the Portuguese possessions 
in Asia. 

Russian Central Asia (littoral of the Caspian Sea). 

Bokhara. 

Khiva. | 

Western Siberia (littoral of the Arctic Ocean). 

Eastern Siberia (littoral of the Pacific Ocean). 


ARTICLE 13. 

The International Bureau of the Telegraph Union shall be 
entrusted with the duty of collecting, co-ordinating, and publish- 
ing information of every kind relating to radiotelegraphy; of 
circulating in proper form proposals for the modification of the 
Convention, and of the Regulations; of notifying the changes 
adopted, and, generally, of carrying out any Administrative work 
which it may be called upon to undertake in the interests of Inter- 
national Radiotelegraphy. 

The expenses of this institution shall be borne by all the 
Contracting Parties. 


ARTICLE 14. 

Each of the High Contracting Parties reserves to itself the 
right to fix the conditions under which it will admit radiotele- 
grams coming from or destined for a station, whether a ship 
station or a coast station, which is not subject to the provisions 
of the present Convention. 

If a radiotelegram is admitted, the ordinary charges must be 
applied to it. 

Every radiotelegram originating at a ship station and received 
by a coast station of the contracting country, or accepted in 
transit by the Administration of a contracting country, shall be 
sent forward. 

Every radiotelegram intended for a ship shall also be sent 
forward if the Administration of the contracting country has 
accepted it from the sender, or if the Administration of a con- 
tracting country has accepted it in transit from a non-contract- 
ing country, subject to the right of the coast station to 
refuse transmission to a ship station belonging to a non-contract- 
ing country. 

ARTICLE 15. 
The provisions of the Articles 8 and 9 of this Convention are 


equally applicable to radiotelegraphic installations other than 
those indicated in Article 1. | 
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+ J ARTICLE) 16; 

Governments which have not taken part in the present 
Convention shall be allowed to become party to it at their own 
request. 

Such adherence shall be notified through diplomatic channels 
to that one of the contracting Governments in whose territory 
the last Conference was held, and by that Government to the 
others. 

Such adherence shall involve complete acceptance of all the 
clauses of the present Convention and admission to all the advan- 
tages stipulated therein. 

The adherence to the Convention of the Government of a 
country having colonies, possessions, or protectorates shall not 
carry with it the adherence of the colonies, possessions, or pro- 
tectorates of such Government, unless a declaration be made to 
that effect by such Government. These colonies, possessions, 
or protectorates as a whole, or each one of them separately, may 
form the subject of a separate adherence or of a_ separate 
denunciation under the conditions indicated in the present Article 
and in Article 22. 

ARTICLE 17. 

mee provisions of Articles Tt, 2, 3, 5, 6, 7,°8, 11, 12, and 17, 
of the International Telegraph Convention of St. Petersburg 
dated 10/22 July 1875 shall be applicable to International Radio- 
telegraphy. 
: ARTICLE 18. 

In cases of difference of opinion between two or more con- 
tracting Governments concerning the interpretation or the exe- 
cution either of the present Convention or of the Regulations 
provided for by Article 11, the question at issue may, by mutual 
consent, be submitted to arbitration. In that event each of the 
Governments concerned shall choose another not interested in 
the question. 

The decision of the Arbitrators shall be made by an absolute 
majority of votes. 

In the event of an equality of votes, the Arbitrators shall 
appoint, in order to settle the difficulty, another Contracting 
Government not concerned in the question in dispute. In default 
of an agreement with regard to such choice, each Arbitrator shall 
propose a Contracting Government not interested in the dispute ; 
and lots shall be drawn as between the Governments proposed. 


44 Year-Book of Wireless Telegraphy and Telephony 


The drawing of lots shall be the prerogative of the Government 
in whose territory the International Bureau provided for in 
Article 13 performs its work. 


ARTICLE IQ. 
The High Contracting Parties undertake to adopt or to 
propose to their respective legislatures the measures necessary 
to ensure the execution of the present Convention. 


ARTICLE 20. 

The High Contracting Powers shall communicate to one 
another such laws as may have been already enacted or which 
may be about to be so enacted in their countries, relating to the 
subject of the present Convention. 


ARTICLE 21. 

The High Contracting Parties maintain their entire liberty con- 
cerning the radiotelegraphic installations not covered by Article 1, 
and particularly with regard to naval and military installa- 
tions, and also to stations carrying out communications between 
fixed points. All such installations and stations shall remain 
subject solely to the obligations provided for in Articles 8 and 9 
of the present Convention. 

Nevertheless when these installations and stations carry out 
an exchange of maritime public correspondence, they shall con- 
form, in carrying out such service, to the requirements of the 
Regulations so far as concerns the method of transmission and 
accounting. 

If, on the other hand, coast stations carry out, at the same 
time as public correspondence with ships at sea, communications 
between fixed points, they shall not be subject, in the execution 
of this latter service, to the provisions of the Convention, except 
as to the observance of Articles 8 and 9 of this Convention. 

However, fixed stations which carry out correspondence 
between land and land must not refuse the exchange of radio- 
telegrams with another fixed station on account of the system 
adopted by such station; nevertheless, the liberty of each country 
shall remain complete in respect of the organisation of the service 
for correspondence between fixed points and the decision as to 
the correspondence to be carried out by the stations appropriated 
to such service. 

ARTICLE 22. | 

The present Convention shall come into execution on and 

from the 1st of July 1913, and shall remain in force for an inde- 


Radtotelegraphic Convention 45 


terminable period and until the expiry of one year from the day 
upon which it is denounced. 

Denunciation shall only take effect as regards the Govern- 
ment in whose name it is made. So far as the other Contracting 
Parties are concerned, the Convention shall remain in force. 

ARTICLE 23. | 

The present Convention shall be ratified, and the ratification 
thereof shall be deposited in London with as little delay as 
possible. 

If one or more of the High Contracting Parties shall not 
ratify the Convention, it shall not be less valid thereby for the 
Parties which have ratified it. 

In witness whereof the respective Plenipotentiaries have 
signed the Convention in a single copy, which shall remain 
deposited in the archives of the British Government, and of 
which a copy shall be sent to each Party. 

London, the 5th of July, 1912. 


FINAL PROTOCOL. 


At the time of proceeding to the signature of the Convention 
adopted by the International Radiotelegraphic Conference of 
London, the undersigned Plenipotentiaries have agreed as 
follows :— 

I. 

The exact nature of the adherence notified on the part of 
Bosnia-Herzegovina not being yet determined, it is recognised 
that Bosnia-Herzegovina is entitled to a vote, a decision at a 
later date being necessary on the question whether this vote 
belongs to Bosnia-Herzegovina in virtue of the second paragraph 
of Article 12 of the Convention, or whether this vote is accorded 
to it conformably to the provisions of the third paragraph of 
that Article. | 

II. 

The following declaration is placed on record :— 

The Delegation of the United States declares that its Govern- 
ment is under the necessity of abstaining from all action with 
regard to tariffs, because the transmission of radiotelegrams as 
well as of telegrams in the United States is undertaken, wholly 
or in part, by commercial or private companies. 


iil. 


_ The following declaration was also placed on record :— 
The Government of Canada reserves to itself the right to fix 
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separately, for each of its coast stations, a total sea charge for 
radiotelegrams originating from North America and intended for 
any ship whatever, the coast charge amounting to three-fifths 
and the ship charge to two-fifths of such total charge. 

In witness whereof the respective Plenipotentiaries have 
drawn up the present Final Protocol, which shall have the same 
force and the same validity as if the provisions thereof had been 
inserted in the text itself of the Convention to which it belongs, 
and they have signed it in a single copy which shall remain 
deposited in the archives of the British Government, and of which 
a copy shall be sent to each party. 

London, the 5th of July, 1912. 


SERVICE REGULATIONS ANNEXED TO THE INTER- 
NATIONAL RADIOTELEGRAPHIC CONVENTION. 
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An f WN 


I1.—ORGANISATION OF RADIOTELEGRAPHIC STATIONS. 


I. 


The choice of radiotelegraphic apparatus and devices to be 
used by coast stations and ship stations is free. The installation © 
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of these stations must, as far as possible, be in keeping with 
scientific and technical progress. 


II. 


Two wave-lengths, one of 600 and the other of 300 metres, 
shall be admitted for the service of general public correspondence. 
Every coast station open to this service must be equipped in such 
a way as to be able to use these two wave-lengths, of which one 
shall be designated as the normal wave-length of the station, 
During the whole time that it is open every coast station must be 
in a position to receive calls made by means of its normal wave- 
length. Nevertheless, for the correspondence covered by para- 
graph 2 of Regulation XX XV., use shall be made of a wave-length 
of 1,800 metres. Further, each Government may authorise the 
use, in a Coast station, of other wave-lengths for the purpose of 
securing a long-range service or a service other than that of 
general public correspondence, and established in conformity with 
the provisions of the Convention, with the reservation that these 
wave-lengths do not exceed 600 metres, or that they do exceed 
1,600 metres. 

In particular, stations used exclusively for the despatch of 
signals intended to determine the position of ships must not use 
wave-lengths exceeding 150 metres. 


III. 


1. Every ship station must be equipped in such a way as to 
be able to use the wave-lengths of 600 metres and of 300 metres. 
The first shall be the normal wave-length, and may not be 
exceeded in transmission, the case of Regulation XXXV. (para- 
graph 2) excepted. | 

Use may be made of other wave-lengths not exceeding 600 
metres in special cases, and subject to the approval of the 
Administrations to which the coast stations and ship stations con- 
cerned are subject. 


2. During the whole time that it is open every ship station 
must be able to receive calls made by means of its normal wave- 
length. 

3. Ships of small tonnage, in the case of which it would be 
materially impossible to use the wave-length of 600 metres for 
transmission, may be authorised to employ exclusively the wave- 
length of 300 metres ; they must be able to receive by means of the 
wave-length of 600 metres. 
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IV. 


Communications between a coast station and a ship station, 
or between two ship stations, must be exchanged on both sides by 
means of the same wave-length. If, in a particular case, com- 
munication is difficult, the two stations may, by mutual consent, 
pass from the wave-length by.means of which they are communi- 
cating to the other regulation wave-length. Both stations shall 
resume their normal wave-lengths when the radiotelegraphic 
exchange is finished. 


Vv. 


1. The International Bureau shall prepare, publish and revise 
periodically an official map showing the coast stations, their 
normal ranges, the principal lines of navigation, and the time 
normally taken by ships for the voyage between the various ports 
of call. 

2. It shall draw up and publish a Nomenclature of the radio- 
telegraphic stations covered by Article I. of the Convention, and 
also periodical supplements for additions and modifications. This 
Nomenclature shall give, in the case of each station, the following 
information :— 

1st.—For coast stations: the name, nationality, and 
geographical position indicated by the territorial sub-division 
and by the longitude and latitude of the place; for ship 
stations : the name and nationality of the ships; when the case _ 
arises, the name and address of the contractor. 

2nd.—The call signal. (The call signals must be 
differentiated from one another, and each one must consist 
of a group of three letters.) 

3rd.—The normal range. 

4th.—The radiotelegraphic system with the character- 
istics of the system of discharge (musical sparks, tone 
expressed by the number of double vibrations, etc.). 

5th.—The wave-lengths used (the normal wave-length to 
be underlined). 

6th.—The nature of the services performed. 

7th.—The hours of working. 

8th.—When necessary the hour and method of despatch 
of time signals and meteorological telegrams. 

oth.—The coast or ship charge. ! 

3. There shall also be included in the Nomenclature such 
information relating to radiotelegraphic stations other than those 
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covered by Article 1 of the Convention, as shall be communicated 
to the International Bureau by the Administrations to which such 
stations are subject, provided that these are either Administrations 
which are parties to the Convention, or, if they are not parties 
to it, have made the declaration provided for in Regulation 
XLVIIT. 

4. The following notations shall be adopted in documents for 
the use of the international service to designate radiotelegraph 
stations :— 

PG—station open for general public correspondence. 
PR—station open for restricted public correspondence. 
P-—private station. 

O—station open only for official correspondence. 

N—station always open. 
X—station not having fixed working hours. 

s. The name of a ship station indicated in the first column of 
the Nomenclature must be followed, when there is duplication of 
the name, by the call-signal of such station. 

VI. 

The exchange of unnecessary signals and words is forbidden 
to the stations covered by Article 1 of the Convention. Experi- 
ments and practice shall not be allowed in these stations, except 
so far as they do not disturb the service of other stations. 

Practice must be carried out with wave-lengths different 
from those allowed for public correspondence, and with the 
minimum of power necessary. 

VII. 

1. All stations are bound to exchange traffic with the mini- 
mum of energy necessary to ensure good communication. 

2. Every coast and ship station must comply with the 
following conditions :— 

(a) The waves emitted must be as pure and as little damped 

as possible. 

In particular, the use of transmitting devices in which 
the production of the waves emitted is obtained by 
discharging the aerial direct by sparks (plain 
aerial) shall not be allowed except in cases of 
distress. 

It may, however, be allowed in the case of certain special] 
stations (for example those of small ships) in which 
the primary power does not exceed 50 watts. 

(b) The apparatus must be capable of transmitting and 
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receiving at a speed at least equal to 20 words per 

minute, the word being reckoned at the rate of five 

letters. 

New installations bringing into play an energy of more 
than 50 watts shall be equipped in such a way that 
it may be possible to obtain easily several ranges 
less than the normal range, the shortest being of 
approximately 15 nautical miles. Installations 
already established bringing into play an energy of 
more than 50 watts shall be transformed as far as 
possible in such a manner as to satisfy the foregoing 
requirements. 

(c) Receiving apparatus must allow of receiving, with the 


greatest possible amount of protection from disturbance, | 


transmissions made with the wave-lengths specified in 
present Regulations, up to 600 metres. 

3. Stations serving solely for determining the position of 
ships (radiophares) must not operate over an area of greater 
radius than 30 nautical miles. 

VIII. 

Independently of the general conditions specified in Regula- 
tion VII., ship stations must also satisfy the following condi- 
tions :— 

(a) The power transmitted to the radiotelegraphic apparatus, 
measured at the terminals of the generator of the 
station, must not under normal circumstances exceed 
one kilowatt. 

(b) Subject to the provisions of Regulation AXA VS parse 
a power exceeding one kilowatt may be used, if the ship 
is under the necessity of corresponding at a distance of 
more than 200 nautical miles from the nearest coast 
station, or if, in consequence of exceptional circum- 
stances, communication cannot be realised except by 
means of an increase of power. 

IX. 
1. No ship station may be established or worked by private 


enterprise without a licence issued by the Government to which - 


the ship is subject. 

Stations on board ship having their port of register in a 
colony, possession, or protectorate may be described as being 
subject to the authority of such colony, possession, or pro- 
tectorate. 
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2. Every ship station holding a licence issued by one of 
the contracting Governments must be regarded by the other 
Governments as having an installation fulfilling the conditions 
imposed by the present Regulations. 

The competent authorities of the countries where the ship 
calls may demand the production of the licence. In default of 
such production, these authorities may ascertain whether the 
radiotelegraph installations of the ship satisfy the conditions 
imposed by the present Regulations. 

When an Administration has practical evidence that a ship 
station is not fulfilling these conditions, it must, in every case, 
address a complaint to the Administration of the country to 
which the ship is subject. From that point onwards the pro- 
cedure shall be, when necessary, as provided in Regulation XII., 
paragraph 2. 


x. 


1. The service of the ship station must be carried out by a 
telegraphist holding a certificate issued by the Government to 
which the ship is subject, or, in an emergency and for one voyage 
only, by another Government party to the convention. 

2. There shall be two classes of certificates : 

The first-class certificate shall state the professional qualifica- 
tions of the operator with regard to :— 

(a) the adjustment of the apparatus and knowledge of their 

working ; 

(b) transmitting and receiving by ear, at a speed which must 
not be less than 20 words per minute. 

(c) knowledge of the regulations applying to the exchange of 
radiotelegraphic communications. 

The second-class certificate may be issued to a telegraphist 
who only attains to a speed in transmitting and receiving of 12 to 
19 words per minute, but who fulfils the other conditions men- 
tioned above. Telegraphists holding a second-class certificate 
may be allowed :— 

(a) on ships. only using radiotelegraphy for their own service 
and for the correspondence of the ship’s company, in 
particular on fishing vessels ; 

(b) on all ships as substitutes, provided that such ships 
have on board at least one operator holding a first-class 
certificate. Nevertheless, on ships placed in the first 
class indicated in Reg. XIII., the service must be carried 
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out by at least two telegraphists holding first-class 
certificates. 

In ship stations, transmissions may only He made by a tele- 
graphist holding a Reet or second-class certificate, an exception 
being made of cases of emergency, in which it would be im- 
possible to conform to this provision. 

- .3. Further, the certificate shall testify that the Government 
has placed the telegraphist under the obligation of preserving 
the secrecy of correspondence. 

4. The radiotelegraph service of the ship station shall be 
placed under the supreme authority of the captain of the ship. 


XI. 


Ships provided with radiotelegraph installations and placed 
in the first two classes indicated in Reg. XIII. shall be bound to 
have emergency radiotelegraph installations of which all the ‘parts 
shall be placed in conditions of the greatest safety possible, such 
conditions to be determined by the Government which issues the 
licence. These emergency installations must have at command 
a source of power of their own, must be capable of being set 
working speedily, must be able to work for six hours at least, 
and must have a minimum range of 80 nautical miles in the case 
of ships in the first class, and of 50 miles in the case of those of 
the second class. This emergency installation shall not be 
required in the case of ships whose ordinary installation fulfils 
the conditions of the present article. 


XII. 


1. If an Administration has information of a breach of the 
Convention or of the Regulations committed in one of the stations 
which it has authorised, it shall ascertain the facts and fix the 
responsibility. 

In the case of ship stations, if the responsibility rests on 
the operator, the Administration shall take the necessary steps, 
and, if necessary, shall withdraw the certificate. If it is shown 
het the breach was due to the condition of the apparatus or to 
instructions given to the telegraphist, the same procedure shall 
be followed in respect of the licence issued to the ship. 

2. In the event of repeated breaches by the same ship, if 
the representations made to the Administration to which the ship 
is subject, by another Administration, remain without effect, the 
latter shall have the right, after notice given, of duthoniaiae its 
coast stations not to accept communications coming from the ship 


Radiotelegraphic Convention 53 
in question. In case of a difference between the two Administra- 
tions, the question shall be submitted to Arbitration on the request 
of one of the Governments concerned. The procedure is indicated 
in Article XVIII. of the Convention. 


II1.—HOURS OF SERVICE OF STATIONS. 
XIIL. 
(a) Coast Stations. 

1. The service of coast stations shall be, as far as possible, 
permanent, day and night, without interruptions. 

Nevertheless certain coast stations may have a service of 
limited duration. Each Administration shall fix the hours of 
service. 

2. Coast stations whose service is not permanent may not 
close before having transmitted all their radiotelegrams to the 
ships which are in their radius of action nor before having received 
from such ships all the radiotelegrams of which notice has been 
given. This provision shall also apply when ships notify their 
presence before work has actually ceased. 


(b) Ship Stations. 


3. Ship stations shall be placed in three classes :— 

Ist, stations always open; 

2nd, stations having limited working hours ; 

3rd, stations having no fixed working hours. 
During navigation, the following must remain permanently 
on. the watch: ist, ships of the first class; 2nd, those of the 
second class, during the hours that they are open for service; 
out of these hours, the latter stations must remain on the watch 
for the first 10 minutes of each hour. The stations of the third 
class are not bound to perform any regular “‘ listening ’’ service. 

It shall fall to the Governments which issue the licences 
specified in Article IX. to fix the class in which the ship is to be 
placed, in respect of its obligations in the matter of keeping 
watch. This classification shall be mentioned in the licence. 


IIIL—DRAWING UP AND HANDING IN OF RADIO- 
TELEGRAMS. 


XIV. 


. Radiotelegrams shall bear, as bee first word of the pre- 
Site the service instructions ‘‘ radio.’ 
2. In the transmission of radiotelegrams coming from a ship 
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at sea, the date and the hour of the handing in at the ship station 
shall be indicated in the preamble. 

3. On forwarding over the telegraph system, the coast 
station shall insert, as the indication of the office of origin, the 
name of the ship of origin as it appears in the Nomenclature, 
and also, when the case arises, that of the last ship which 
served as an intermediary. These particulars shall be followed 
by the name of the coast station. 


XV. 


1. The address of radiotelegrams intended for ships must 
be as complete as possible. It shall be compulsorily drawn 
up as follows :— 

(a) Name or title of the addressee, with supplementary par- 

ticulars if necessary. 

(b) Name of the ship, as it appears in the first column of 

the Nomenclature. 

(c) Name of the coast station, as it appears in the Nomen- 

clature. 

Nevertheless the name of the ship may be replaced, at the 
risks and perils of the sender, by the particulars of the voyage 
taken by such ship and determined by the names of the ports 
of origin and destination or by any other equivalent particulars. 

2. In the address, the name of the ship, as it appears in the 
first column of the Nomenclature, shall be counted in every case, 
and independently of its length, as one word. 

3. Radiotelegrams drawn up by means of the International 
Signal Code shall be forwarded to their destination without being 
de-coded. 


IV.—CHARGES. 
xVi. 

1. The coast charge and the ship charge shall be fixed in 
accordance with the tariff per word pure and simple, on the basis 
of a fair remuneration for radiotelegraphic work, with optional 
application of a minimum charge per radiotelegram. 

The coast charge may not exceed 60 centimes per word, nor 
the ship charge 4o centimes per word. Nevertheless each 
Administration shall have the right to authorise coast and ship 
charges higher than these maxima in the case of stations having 
a range of more than 400 nautical miles, or if stations 
exceptionally onerous on account of the material conditions of 
their installation or working. 
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The optional minimum charge per radiotelegram may not 
exceed the coast or ship charge for a radiotelegram of 10 words. 

2. In the case of radiotelegrams originating from or intended 
for a country or exchanged directly with the coast stations 
of that country, the charge applying to the transmission over the 
lines of the telegraph system must not exceed, on the average, 
that of the inland rate of that country. 

This charge shall be reckoned per word pure and simple, 
with an optional minimum charge not exceeding the charge for 
10 words. It shall be notified in francs by the Administration of 
the country to which the coast station is subject. 

In the cases of countries in the European system, with the 
exception of Russia and Turkey, there shall only be a single 
charge for the territory of each country. | 

XVII. 

1. When a radiotelegram originating from a ship and in- 
tended for terra firma passes through one or two ship stations, 
the charge shall include, in addition to those of the ship of origin, 
the coast station, and the telegraph system, the ship charge of 
each of the ships taking part in the transmission. 

2. The sender of a radiotelegram originating from terra 
firma and intended for a ship may require that his message be 
transmitted by way of one or two ship stations; he shall deposit 
for this purpose the amount of the radiotelegraphic and tele- 
graphic charges, and besides, as a deposit, a sum to be fixed by 
the office of origin with a view to the payment to the inter- 
mediate ship stations of the transit charges fixed in paragraph 1; 
he must further pay, as he may choose, either the charge for a 
telegram of five words or the cost of postage of a letter to be 
sent by the coast station to the office of origin giving the infor- 
mation necessary to the liquidation of the sum deposited. 

The radiotelegram shall then be accepted at the risks and 
perils of the sender; it shall bear before the address the paid 
additional particulars ‘‘x retransmissions telegraphe’”’ or “x 
retransmissions lettre’’ (x representing the number of retrans- 
missions required by the sender) accordingly as the sender desires 
that the information necessary for the liquidation of the deposit 
be furnished by telegram or by letter. 

3. The charge for radiotelegrams originating from a_ ship, 
intended for another ship, and sent by way of one or two inter- 
mediate coast stations, shall include :— . 

The ship charges of both ships, the charge of the coast 
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station or the two coast stations, as the case may be, and when 
necessary the telegraph charge appropriate to the transit between 
the two coast stations. 

4. The charge for radiotelegrams exchanged between ships 
without the aid of a coast station includes the ship charges of 
the ship of origin and of the ship of destination, with the ship 
charges of the intermediate stations added thereto. 

5. The coast and ship charges due to the stations of transit 
shall be the same as those fixed for such stations when these are 
stations of origin and destination. In no case shall they be 
collected more than once. 

6. In the case of any intermediate coast station, the charge 
to be collected for the transit service shall be the highest of the 
coast charges appertaining to the direct exchange with the two 
ships in question. 

XVII. 


The country in whose territory is established a coast station 
acting as intermediary for the exchange of radiotelezgrams 
between a ship station and another country shall be regarded, for 
the purpose of applying telegraphic charges, as the country of 
origin or of destination of such radiotelegrams and not as the 
country of transit. ; 


V.—COLLECTION OF CHARGES. 
xi 


1. The total charge for radiotelegrams shall be collected 
from the sender, with the exception—rst, of the cost of express 
delivery (Article LVIII., paragraph 1, of the Telegraph Regula- 
tions); 2nd, of the charges applying to inadmissible joinings or 
alterations of words noted by the office or station of destination 
(Article XIX., paragraph 9, of the Telegraph Regulations), these 
charges being collected from the addressee. 

Ship stations must possess the necessary tariffs for this 
purpose. They shall have, however, the right to obtain informa- 
tion from coast stations with regard to charges for radiotele- 
grams for which they do not possess all the necessary information. 

2. The counting of words by the office of origin shall be 
decisive in the case of radiotelegrams addressed to ships, and 
that of the ship station of origin shall be decisive in the case of 
radiotelegrams originating in ships, both for the purpose of 
transmission and for that of the international accounts. Never- 
theless when the radiotelegram is worded wholly or in part either 
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in one of the languages of the country of destination, in the case 
of radiotelegrams originating in ships, or in one of the languages 
of the country to which the ship belongs, in the case of radio- 
telegrams addressed to ships, and when the radiotelegram con- 
tains joinings or alterations of words contrary to the common 
use of that language, the office or ship station of destination, as 
the case may be, shall have the right to recover from the 
addressee the amount of the charge not collected. In the case 
of a refusal to pay the radiotelegram may be withheld. 


VI.—TRANSMISSION OF RADIOTELEGRAMS. 
(a) Signals of Transmission. 
xe: 

The signals employed shall be those of the International 
Morse Code. 

Boxe 

Ships in distress shall make use of the following signal, 
repeated at short intervals, followed by the necessary particulars. 

As soon as a Station hears the signal of distress, it must 
suspend all correspondence and must not resume the same until 
after it has made sure that the communication consequent upon 
the call for help is finished. 

The stations which hear a call of distress must act according 
to indications given by the ship which makes the call, with 
regard to the order of messages or their cessation. 

When, at the end of a series of distress calls, there is added 
the call signal of the particular station, the reply to the call is 
proper to that station only, unless that station does not reply. 
Failing the indication of a particular station in the call for help, 
every station that hears the call shall be bound to reply thereto. 


XXII. 

For the purpose of giving or asking information concerning 
the radiotelegraph service, stations must make use of the signals 
contained in the list appended to the present Regulations. (See 
Pp. 72.) 

(b) Order of Transmission. 
XXII; 

Between two stations, radiotelegrams of the same class shall 
be transmitted singly in alternate order or by series of several 
radiotelegrams, according to the instructions given by the coast 
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station, on condition that the duration of the transmission of 
each series do not exceed 15 minutes. 
(c) Calling of Stations and Transmission of Radiotelegrams. 


XXIV. 

1. As a general rule, it shall be the ship station that calls 
the coast station, whether it has radiotelegrams to transmit or 
not. 

2. In waters where the radiotelegraphic traffic is congested 
(the Channel, etc.), the call of a ship to a coast station may not, 
as a general rule, be made unless the latter is within the normal 
range of the ship station and the ship station has approached to 
a distance less than 75 per cent. of the normal range of the coast 
station. 

3. Before proceeding to make a call, the coast station or the 
ship station must adjust its receiving system to the highest 
possible degree of sensitiveness, and must make sure that no 
other communication is being made within its radius of action; 
if it is otherwise, it shall await the first break, unless it finds that 
its call is not likely to disturb the communication in progress. 
The same applies when the station wishes to answer a call. 

4. For making a call, every station shall use the normal wave 
of the station to be called. 

5. If, in spite of these precautions, a radiotelegraphic trans- 
mission be impeded, the call must cease on the first request made 
by a coast station open to public correspondence. This station 
must then indicate the approximate duration of the wait. 

6. The ship station must make known to each coast station 
to which it has notified its presence the time at which it proposes 
to cease its operations, and also the probable duration of the 
interruption. 

KX Vi 

1. The call comprises the signal — . — . —, the call signal of 
the station called, sent three times, and the word ‘‘ de,’’ followed 
by the call signal of the sending station, sent three times. 

2. The station called shall reply by giving the signal 
— .-—.-—, followed by the call signal, sent three times, of 
the calling station, by the word ‘‘de’’ its own call signal and 
the signal — . — 

3. Stations which wish to enter into communication with 
ships, without, however, knowing the names of those ‘ships 
which are within their radius of action, may use the signal 


Radiotelegraphic Convention 59 


—.,—. ——. — (signal sf enquiry). The provisions of 
eee 1 and 2 are also applicable to the transmission of the 
signal of enquiry and to the reply to that signal. 


XXXVI. 


If a station when called does not reply when the call (Regu- 
lation XXV.) has been sent three times at intervals of 2 minutes, 
the call may not be resumed until after an interval of 15 minutes, 
the station making the call first making sure of the fact that no 
radiotelegraphic communication is in progress. 


XXVII. 
Every station which has to make a transmission necessi- 
tating the use of high power shall first send out three times the 
warning signal — — ..— —, with the minimum of power 
necessary to reach the neighbouring stations. It shall not then 
begin to transmit with the high power until 30 seconds after 


sending the warning signal. 


XX VII. 

1. As soon as the coast station has replied, the ship station 
shall furnish it with the following information if it has messages 
to transmit to it; this information shall also be given when the 
coast stations ask for it :— 

(a) The approximate distance, in nautical miles, of the vessel 

from the coast station; 

(b) The position of the ship given in a concise form and 
adapted to the circumstances of the individual case ; 

(c) The next port at which the ship will touch ; 

(d) The number of radiotelegrams if they are of normal 
length or the number of words if the messages are of 
exceptional length. 

The speed of the ship in nautical miles shall be given 

specially at the express request of the coast station. 

2. The coast station shall reply giving, as provided. in 
paragraph 1, either the number of telegrams or the number of 
words to be transmitted to the ship and also the order of trans- 
mission. | 

3. If transmission cannot take place immediately the coast 
station shall inform the ship station of the approximate length 
of the wait. 

4. If a ship station when called cannot receive for the moment 
it shall inform the calling station of the approximate length of 
the wait. 
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5- In the case of exchanges between two ship stations it 
shall rest with the station called to fix the order of transmission. 


XXIX. 


When a coast station is called by several ship stations, it 
shall decide the order in which these stations shall be allowed to 
exchange their messages. 

In the regulation of this order, the coast station shall be 
guided solely by the necessity for allowing every station con- 
cerned to exchange the greatest possible number of radio- 
telegrams. 

xX 


Before beginning to exchange correspondence, the coast 
station shall inform the ship station whether the transmission is 
to be made in alternate order by series (Regulation XXIII.); it 
shall then begin to transmit, or shall follow up these instructions 
by the signal — . — 

XXKI. 

The transmission of a radiotelegram shall be preceded by 
the signal — . — . — and ended by the signal . —. —. 
followed by the call signal of the sending station and by the 
signal — . — 

In the case of a series of radiotelegrams, the call-letter of 
the sending station and the signal — . — shall only be given 
at the end of the series. 

XXX 


When the radiotelegram to be transmitted contains more than 
40 words, the sending station shall interrupt the transmission by 
the signal . . — —... after each series of 20 words or there- 
abouts, and it shall not resume transmission until after having 
obtained from the station in correspondence the repetition of the 
last word clearly received, followed by the aid signal, or, if 
the reception is clear, the signal — . — 

In the case of transmission in sel the acknowledgment 
of receipt shall be given after each radiotelegram. 

Coast stations engaged in transmitting long radiotelegrams 
must suspend transmission at the end of each period of 15 
minutes, and must remain silent during a period of 3 minutes 
before continuing transmission. 

Coast and ship stations which work in the conditions laid down 
in Regulation XXXV., paragraph 2, must suspend work at the end 
af each period of 15 minutes, and keep watch on the wave-length 
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of 600 metres during a period of 3 minutes before continuing 
transmission. 


XXXII. 


1. When the signals become doubtful, all possible resources 
must be drawn upon to accomplish transmission. To this end, 
the radiotelegram shall be transmitted three times at most, at 
the request of the receiving station. If in spite of this triple 
transmission the signals are still unintelligible, the radiotelegram 
shall be cancelled. 

If the acknowledgment of receipt does not come to hand, 
the sending station shall again call the station with which it is 
in correspondence. When no reply is made after three calls, 
the transmission shall not be persevered with. In such case, 
the sending station shall have the right to obtain the acknowledg- 
ment of receipt through the medium of another radiotelegraph 
station, using, when necessary, the lines of the telegraph system. 

2. If the receiving station considers that, in spite of defective 
receiving, the radiotelegram can be delivered, it shall insert at 
the end of the preamble the service advice ‘‘ Reception douteuse ”’ 
and shall forward the radiotelegram. In such case, the Adminis- 
tration to which the coast station is subject shall claim the charges, 
in conformity with Clause XLII. of the present Regulations. 
Nevertheless, if the ship station later on transmits the radio- 
telegram to another coast station of the same Administration, 
the latter can only claim the charges appertaining to a single 
transmission. 


(d) Acknowledgment of Receipt and End of Work. 
XXXIV. 

1. The acknowledgment of receipt shall be given in the 
form prescribed by the International Telegraph Regulations; 
it shall be preceded by the call signal of the sending station and 
followed by the call signal of the receiving station. 

2. The end of the work between two stations shall be 
indicated by each one of them by means of the signal ...—.— 
followed by its own call signal. 

(e) Route to be taken by Radiotelegrams. 
RXV: 

1. As a general principle, the ship station shall transmit 
its radiotelegrams to the nearest coast station. 

However, if the ship station has the choice between several 
coast stations at equal or nearly equal distances, it shall give 
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the preference to that which is established on the territory of the 
country of destination or of normal transit of its radiotelegrams. 

2. Nevertheless, a sender on board a ship shall have the right 

to indicate the coast station by which he wishes his radiotelegram 
to be forwarded. The ship station shall then wait until this coast 
station is the nearest. 

Exceptionally, transmission may be made to a more distant 

coast station, provided :— 

(a) that the radiotelegram is intended for the country in which 
such coast station is situated and that it comes from a 
ship subject to that country; 

(b) that for calls and transmission both stations use a wave 
length of 1,800 metres ; 

(c) that transmission by this wave-length does not disturb 
any transmission made, by means of the same wave- 
length, by a nearer coast station; 

(d) that the ship station is more than 50 nautical miles 
distant from any coast station shown in the Nomen- 
clature. The distance of 50 miles may be reduced to 
25 miles, subject to the reservation that the maximum 
power at the terminals of the generator do not exceed 
s kilowatts and that the ship stations be established in 
conformity with Regulations VII. and VIII. This reduc- 
tion of distance shall not apply in the seas, bays or gulfs 
of which the shores belong to one country only and of 
which the opening to the high sea is less than 100 miles 
wide. 


VII.—DELIVERY OF RADIOTELEGRAMS.,. 
RO. If E 

When for any cause whatsoever a radiotelegram coming from 
a ship at sea and intended for terra firma cannot be delivered to 
the addressee an advice of non-delivery shall be sent out. This 
advice shall be transmitted to the coast station which received 
the original radiotelegram. The latter, after verifying the 
address, shall forward the advice to the ship, if possible, and, 
if need be, by way of another coast station of the same country 
or of a neighbouring country. 

When a radiotelegram, having arrived at the ship station, 
cannot be delivered, that station shall inform the office or ship 
station of origin by means of a service advice. In the case of 
radiotelegrams coming from terra firma this advice shall be trans- 


Radioteregraphic Convention | 63 


mitted, whenever possible; to the coast station by way of which 

the radiotelegram passed, or, if necessary, to another coast 

station of the same country or of a neighbouring country. 
XXXVII. 


If the ship to which the radiotelegram is addressed has not 
notified its presence to the coast station within the time specified 
by the sender, or, in the absence of such specification, up to the 
morning of the eighth day following, such coast station shall 
give notice of the fact to the office of origin, which shall inform 
the sender of the same. 

This latter shall have the option of requiring by paid service 
advice, telegraphic or postal, addressed to the coast station, that 
his radiotelegram be kept for a fresh period of nine days, for 
transmission to the ship, and so on. In the absence of such 
request the radiotelegram shall be returned as undelivered at the 
end of the ninth day (the day of handing in not to be included). 

However, if the coast station is sure that the ship has left its 
radius of action before the station could have transmitted the 
radiotelegram to it, such station shall immediately inform the 
office of origin, which shall without delay advise the sender of the 
cancellation of the message. Nevertheless, the sender may, by 
paid service advice, request the coast station to transmit the 
radiotelegram when the ship next passes. 


VIII.—SPECIAL RADIOTELEGRAMS. 
XXXVIIL. 


The following only shall be allowed :— 

ist, Reply Paid Radiotelegrams.—These radiotelegrams shall 
bear, before the address, the indication, ‘‘ Réponse payée,’’ or 
‘‘RP,’’ completed by the mention of the amount paid in advance 
for the reply—for example: ‘‘ Réponse payée fr. x,’’ or ‘‘ RP, 
ox 

The reply voucher issued on board a ship shall give the right 
to send, up to the limit of its value, a radiotelegram to any address 
whatever from the ship station which issues such voucher. 

2nd, Collated Radiotelegrams. 

ard, Express Delivery Radiotelegrams.—But only in cases in 
which the amount of the cost of express delivery is collected from 
the addressee. The countries which cannot adopt these radio- 
telegrams must notify the fact to the International Bureau. 
Radiotelegrams for express delivery, with collection of the cost 
from the sender, may be allowed when they are intended for the 
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country in whose territory the corresponding coast station 1s 
situated. 

4th, Radiotelegrams for Delivery by Post. 

5th, Multiple Radiotelegrams. 

6th, Radiotelegrams with Acknowledgment of Recerpt.—But 
only with regard to notification of the date and time at which the 
coast station has transmitted to the ship station the telegram 
addressed to the latter. 

7th, Paid Service Advices.—Except those asking for repeti- 
tion of information. Nevertheless, all paid service advices .shall 
be allowed on the route over the telegraph lines. 

8th, Urgent Radiotelegrams.—But only in transmission over 
the telegraph lines, and subject to the application of the Inter- 
national Telegraph Regulations. 


XXXIX. 


Radiotelegrams may be transmitted by a coast station to a 
ship, or by a ship to another ship, with the object of being for- 
warded by post, the posting to take place from a port of call of 
the receiving ship. 

The address of these radiotelegrams must be drawn up as 
follows :— 

Ist, Paid instruction ‘‘ poste,’’ followed by the name of the 

port where the radiotelegram is to be posted; 

2nd, Full name and address of the addressee ; 

3rd, Name of the ship station which is to carry out the 

posting ; 

4th, When necessary, name of the coast station. 

Example: Poste Buenos Aires, Martinez, 14 Calle Prat, Val- 
paraiso, Avon Lizard. 

The charge shall include, as well as the radiotelegraph and 
telegraph charges, a sum of 25 centimes for the postage of the 
radiotelegram. 


IX.—ARCHIVES. 


XL. 


The originals of radiotelegrams, as well as the documents 
relating thereto, retained by the Administrations, shall be kept 
with all necessary precautions in respect of secrecy for at least 
fifteen months, counting from the month La that in which 
the radiotelegrams were handed in. 

These originals and documents shall be sent, as fa as 
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possible, at least once a month by the ship stations to the 
Administrations to which they are subject. 


X.—REFUNDS AND REIMBURSEMENTS. 
xo 


With regard to refunds and reimbursements, the provisions 
of the International Telegraph Regulations shall apply, bearing in 
mind the restrictions laid down in Clauses XXXVIII. and 
XXXIX. of the present Regulations and subject to the following 
reservations :-— 

The time occupied in radiotelegraphic transmission, and 
also the time during which the radiotelegram remains at the coast 
station in the case of radiotelegrams addressed to ships, or in 
the ship station in the case of radiotelegrams originating in ships, 
shall not be counted in the period of delay giving rise to refunds 
and reimbursements. 

If the coast station informs the office of origin that a radio- 
telegram cannot be transmitted to the ship to which it is 
addressed, the Administration of the country of origin shall imme- 
diately initiate the reimbursement to the sender of the coast and 
ship charges in respect of such radiotelegram. In this case, the 
charges reimbursed shall not appear in the account for which 
provision is made by Regulation XLII., but the radiotelegram 
shall be mentioned therein as a memorandum. 

Reimbursements shall be borne by the various Administrations 
and private enterprises which have taken part in the forwarding 
of the radiotelegram, each one of them relinquishing its share of 
the charge. Nevertheless, radiotelegrams falling under the pro- 
vision of Articles VII. and VIII. of the Convention of St. Peters- 
burg shall remain subject to the provisions of the International! 
Telegraph Regulations, except when it is due to an error of service 
that such radiotelegrams have been accepted. | 

When the acknowledgment of receipt of a radiotelegram has 
not reached the station which transmitted the message, the charge 
shall not be, refunded until it has been proved that the radio- 
telegram is one which gives occasion for reimbursement. 

XI.—ACCOUNTING. 
XLII. 

1. Coast and ship charges shall not be entered in the accounts 
provided for by the International Telegraph Regulations. 

The accounts relating to these charges shall be settled by the 
Administrations of the countries concerned. They shall be pre- 

fe 
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pared by the Administrations to which the coast stations belong, 
and communicated by them to the Administrations concerned. In_ 
cases in which the working of the coast stations is independent 
of the Administration of the country, the person working these 
stations may be substituted in respect of accounts for the 
Administration of such country. 

2. As to transmission over the lines of the telegraph system 
the radiotelegram shall be treated in respect of accounts in con- 
formity with the Telegraph Regulations. 

3. In the case of radiotelegrams originating from ships the 
Administration to which the coast station is subject shall debit the 
Administration to which the ship station of origin is subject with 
the coast and ordinary telegraph charges, the total charges col- 
lected for prepaid replies, the coast and telegraph charges 
collected for collations, the charges appertaining to express 
delivery (in the case provided for in Regulation XXXVIII.) 
or delivery by post, and with those collected for supple- 
mentary copies (TM). The. Administration to which the 
coast station is subject shall credit, when the case arises, 
through the channel of the telegraph accounts and through the 
medium of the offices which have taken part in the transmission 
of the radiotelegrams, the Administration to which the office of 
destination is subject with the total charges relating to prepaid 
replies. With regard to telegraph charges and charges relating 
to express delivery or delivery by post, and to supplementary 
copies, the procedure shall be in conformity with the telegraph 
regulations, the coast station being regarded as the telegraph 
office of origin. 

In the case of radiotelegrams intended for a country lying 
beyond that to which the coast station belongs, the telegraph 
charges to be liquidated conformably to the above provisions are 
those which arise either from tables ‘‘A’”’ and ‘‘B’”’ appended 
to the International Telegraph Regulations or from _ special 
arrangements concluded between the Administrations of adjoining 
countries, and published by those Administrations, and not the 
charges which might be made under the special provisions of 
Regulations XXIII. (paragraph 1) and XXVII. (paragraph 1) of 
the Telegraph Regulations. 

In the case of radiotelegrams and paid-service advices 
addressed to ships, the Administration to which the office of 
origin is subject shall be debited directly by that to which the coast 
station is subject with the coast and ship charges. Nevertheless, 
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the total charges appertaining to prepaid replies shall be credited, 
if there is occasion, from country to country through the channel 
of the telegraph accounts, until they reach the Administration to 
which the coast station is subject. In respect of the telegraph 
charges and charges relating to delivery by post and for supple- 
mentary copies, the procedure shall be in conformity with the 
telegraph regulations. The Administration to which the coast 
station is subject shall credit that to which the ship of destination 
is subject with the ship charge, if there is occasion, with the 
charges belonging to the intermediate ship stations, with the 
total charge collected for prepaid replies, with the ship charge 
relating to collation, and also with the charges made for preparing 
supplementary copies and for delivery by post. 

The paid service advices, and the prepaid replies themselves, 
shall be treated, in the radiotelegraph accounts, in all respects 
like other radiotelegrams. 

In the case of radiotelegrams forwarded by means of one or 
two intermediate ship stations, each of the latter shall debit the 
ship station of origin, if the radiotelegram is one coming from a 
ship, or the ship station of destination if the radiotelegram is one 
intended for a ship, with the ship charge due to it for transit. 

4. In principle the settlement of account appertaining to 
exchanges between ship stations shall be made directly as 
between the companies working those stations, the station of 
origin being debited by the station of destination. 

5. The monthly accounts serving as a basis for the special 
accounting in respect of radiotelegrams shall be drawn up radio- 
telegram by radiotelegram, with all necessary particulars, and 
within a period of six months counting from the month to which 
they belong. 

6. The Governments reserve to themselves the option of 
making between themselves and with private companies (con- 
tractors working radiotelegraphic stations, shipping companies, 
etc.) special arrangements with a view to the adoption of other 
provisions respecting accounts. ; 


XII.—INTERNATIONAL BUREAU. 
XLII. 


The supplementary expenses resulting from the work of the 
International Bureau in connection with radiotelegraphy must 
not exceed 80,000 fcs. per annum, not including special expenses 


to which the meeting of an International Conference gives rise. 
c2 
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The Administrations of the contracting States shall be, for pur- 
poses of contribution towards the expenses, divided into six 
classes as follows :— 

1st Class.—Union of South Africa, Germany, United States 
of America, Alaska, Hawaii, and the other American possessions 
in Polynesia, the Philippine Islands, Porto Rico and the Ameri- 
can possessions in the Antilles, the zone of the Panama Canal, 
the Argentine Republic, Australia, Austria, Brazil, Canada, 
France, Great Britain, Hungary, British India, Italy, Japan, 
New Zealand, Russia, Turkey. | 

2nd Class.—Spain. 

3rd Class.—Russian Central Asia (littoral of the Caspian 
Sea), Belgium, Chili, Chosen, Formosa, Japanese Sakhalin and 
the leased territory of Kwantung, Dutch Indies, Norway, Hol- 
land, Portugal, Roumania, Western Siberia (littoral of the Arctic 
Ocean), Eastern Siberia (littoral of the Pacific Ocean), Sweden. 

4th Class.—German East Africa, German South-West Africa, 
The Cameroons, Togoland, German Pacific Protectorates, Den- 
mark, Egypt, Indo-China, Mexico, Siam, Uruguay. 

5th Class.—French West Africa, Bosnia-Herzegovina, Bul- 
garia, Greece, Madagascar, Tunis. 

6th Class.—French Equatorial Africa, Portuguese West 
Africa, Portuguese East Africa and the Portuguese possessions 
in Asia, Bokhara, the Belgian Congo, the Colony of Curagao, 
the Spanish Colony of the Gulf of Guinea, Erythrea, Khiva, 
Morocco, Monaco, Persia, San Marino, Italian Somaliland. 


XLIV. 


The various Administrations shall forward to the Inter- 
national Bureau a form modelled on that hereto appended (see 
pp. 71 and 72) and containing the particulars enumerated in the form 
with regard to the stations covered by Clause V. of the Regula- 
tions. Any modifications which may take place and additions shall 
be communicated by the Administrations to the International Bureau 
from the 1st to the 10th of each month. With the help of these 
communications the International Bureau will draw up the Nomen- 
clature provided for by Regulation V. The Nomenclature shall be 
distributed to the Administrations concerned. It may also, with 
the supplements relating thereto, be sold to the public at cost 
price. 

The International Bureau shall take care that the adoption 
of identical call signals for radiotelegraph stations be avoided. 
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XIII. — METEOROLOGICAL TRANSMISSIONS, TIME 
SIGNALS, AND OTHER TRANSMISSIONS. 


XLV. 


1. The Administrations shall take the necessary steps to 
supply their coast stations with meteorological telegrams con- 
taining the particulars of interest to the district of such stations. 
These telegrams, the text of which must not exceed twenty words, 
shall be sent to the ships which ask for them. The charge for 
these meteorological telegrams shall be carried to the account 
of the ships to which they are addressed. 

2. The meteorological observations, made by certain ships 
appointed for that purpose by the country to which they belong, 
may be sent once a day as paid service advices to the coast 
stations authorised to receive them by the Administrations con- 
cerned, who shall also appoint the meteorological offices to which 
these observations shall be addressed by the coast station. 

3. Time signals and meteorological telegrams shall be trans- 
mitted in succession one to another in such a way that the total 
duration of their transmission does not exceed ten minutes. In 
principle, while they are being sent, all radiotelegraph stations, 
transmission by which might disturb the reception of these 
signals and telegrams, shall keep silent so as to allow all sta- 
tions which desire to do so to receive these telegrams and signals. 
Exception shall be made in the case of distress calls and State 
telegrams. 

4. The Administrations shall facilitate the communication 
to the marine information agencies which they may appoint of 
the information respecting wrecks and casualties at sea, or 
presenting a general interest for navigation, which the coast 
stations can communicate regularly. 


XIV.—MISCELLANEOUS PROVISIONS. 


KLVE 

Transmission exchanged between ship stations must be car- 
ried out in such a way as not to interfere with the service of 
coast stations, as the latter must have, as a general rule, right 
of priority for public correspondence. 


XLVII. 


Coast stations and ship stations shall be bound to take part 
in the retransmission of radiotelegrams in cases in which com- 
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munication cannot be established directly between the stations 
of origin and destination. 

Nevertheless, the number of transmissions shall be limited 
to two. 

In the case of radiotelegrams intended for terra firma use 
may only be made of retransmissions to reach the nearest coast 
station. 

Retransmission shall be in all cases subject to the condition 
that the intermediate station which receives the radiotelegram 
in transit is in a position to send it on. | 


XLVIII. 
If the transmission of a radiotelegram is carried out partly 
on the telegraph lines or through radiotelegraph stations belong- 
ing to a non-contracting Government, such radiotelegram may 
be sent forward, subject to the reservation that at least the 
Administrations to which these lines or stations belong shall 
have declared that they are willing to apply, when the case 
arises, the provisions of the Convention and of the Regulations, 
which are indispensable, in order that radiotelegrams may be 
regularly forwarded, and that accounting may be assured. 
Such declaration shall be made to the International Bureau, 
and brought to the knowledge of the offices of the Telegraph 
Union. 
SLIX. 


The modifications of the present Regulations which may be 
rendered necessary in consequence of the decisions of future 
Telegraph Conferences shall come into force on the date fixed 
for the application of the provisions decided upon by each one 
of these later Conferences. 


L. 


The provisions of the International Telegraph Regulatios- 
shall apply by analogy to radiotelegraph correspondence in so 
far as they are not contrary to the provisions of the present 
Regulations. 

The following in particular apply to radiotelegraph corre- 
spondence :— 

The provisions of Article XXVII., paragraphs 3 to 6, of 
the Telegraph Regulations referring to the collection of charges; 
those of Articles XXXVI. and XLI. referring to the iniéica- 
tion of the route to be taken: those of Articles LXXV., para- 
graph 1, LXXVIII., paragraphs 2 to 4, and LXXIX., para- 


“at. 


E. T. Chamberlain 


United States Commissioner of Navigation. 


See Biographical Notices, page 755. 
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graphs 2 to 4, relating to preparing of accounts. Nevertheless, 
first, the period of six months’ provided by _para- 
graph 2 of Article LXXIX. of the Telegraph Regulations 
for the verification of accounts is extended to nine months in 
the case of radiotelegrams; second, the provisions of Article XVI., 
paragraph 2, are not considered as authorising the free trans- 
mission by radiotelegraph stations of service telegrams relating 
exclusively to the telegraph service, nor the free transmission 
over the lines of the telegraph system of service telegrams re- 
lating exclusively to the radiotelegraph service; third, the pro- 
visions of Article LX XIX., paragraphs 3 and 5, do not apply to 
radiotelegraph accounting. For the purposes of applying the pro- 
visions of the Telegraph Regulations coast stations shall be 
regarded as offices of transit, except when the Radiotelegraphic 
Regulations stipulate expressly that these stations are to be 
considered as offices of origin or destination. 


Conformable to Article II. of the Convention of London the 
_ present regulations will come into force on the 1st of July, 
IQI3. 

In witness whereof the respective Plenipotentiaries have 
signed these Regulations on a single copy, which will remain 
deposited in the archives of the British Government, and of 
which a copy will be sent to each party. 


APPENDIX 
I. 
Table referred to in Regulation XLIV. (p. 68). 


(a) Coast STATIONS 


Geographical 
Position. E=East Radiotelegraph Wave-lengths 
longitude ; O= West Normal System, with in metres (the 
Name. | Nation- | longitude ; N=North Call Range in | the characteris- normal wave- 
ality, latitude ; S=South | Signal. | Nautical |tics of the System length is 
latitude. Terri- Miles. of emission. underlined). 
torial subdivisions. 


Coast Charge. Observations 
Nature of “iepes ne ie. ok a ee 1 Nie are uae and 
. ime according to rae ethod of sending Time- 
Services effected. the Meridian). Per Word in ae fil Signals and Meteoro= 
Francs. a Panes logical Telegrams). 
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: ‘ Call 
Name. | Nationality.) ginal, | Nautical Miles. 
Nature of 3 
Services effected. Working Hours. BieWinkd in 
Francs. 
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(o) Sup STATIONS. 


Noimal Range in | with the characteristics 


Radiotelegraph System, 
Wave-lengths 
of the System of in Metres. 


emission. 


Ship Charge. 


Observations 
(if occasion, Name and 
Addicss of the person 
working the Station). 


Minimum per 
Radiotelegram 
in Francs. 


1° WARSHIPS. 


2° MERCHANT SHIPS. 


II. 


LIST OF ABBREVIATIONS TO BE USED IN RADIOTELEGRAPH 
TRANSMISSIONS (referred to in Article XXII, p. 57). 


Abbrevia- 
tion. Question. 
as ; 
—.—. ——.— (CQ) ; : 
—.—. (TR) a - 
——..——(!) 

PRB Do you wish to communicate with 
my station by means of the 
International Signal Code ? 

QRA What is the name of your station ? 

QRB_ How far are you from my station ? 

QRC What are your true bearings ? 

QRD_ Where are you bound ? 

QRF Where are you coming from ? 

QRG_ To what company or line of naviga- 
tion do you belong ? 

QRH What is your wave-length ? 

QRJ How many words have you to 
transmit ? 

QRK How are you receiving ? Ks 

QRL_ Are you receiving badly : ? Shall I 
transmit 20 times ...—. so that 
you can adjust your apparatus ? 

QRM _ Are you disturbed? .. ae 

QRN_ Are the atmospherics very strong 

QRO_ Shall I increase my power ? 

QRP Shall I decrease my power ? 

QRQ_ Shall I transmit faster ? : 

QRS __ Shall I transmit more slowly ? 

QRT Shall I stop transmitting ? .. 

QRU- Have you anything for me? 

QRV_ Are you ready ? ao u. 

QRW Are you busy? he ae 


Answer or Advice. 


S. 

Inquiry signal employed by a station 
which desires to correspond. 

Signal announcing the sending of 
indications concerning a_ ship 
station (article XXVIII). 

Signal indicating that a station is 
about to send with high power. 

I wish to communicate with your 
station by means of International 
Signal Code. 

This station is ... 

The distance between our stations 
is .... nautical miles. 


My true bearings are .... degrees. 
I am bound for .... 

I am coming from .... 

I belong to... 

My wave-length is .... metres. 


I have .... words to transmit. 

I am receiving well. 

I am receiving badly. Transmit 
20 times so that I can 
adjust my apparatus. 

I am disturbed. 

The atmospherics are very strong. 

Increase your power. 

Decrease your power. 

Transmit faster. 

Transmit more slowly. 

Stop transmitting. 

I have nothing for you. 

Iam ready. All is in order. 

I am busy with another station 
(or with .... please do not inter- 
rupt). 


Osx 
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Shall I wait ? i. 


What is my turn ? 

Are my signals weak ? 

Are my signals aes ? 

Is my tone bad ? ‘ 

Is my spark bad ? 

Is the spacing bad?.. ie ar 

Let us compare watches. My time 
is .... What is your time ? 

Are the radiotelegrams to be trans- 
mitted alternately or in series ? 


— 


What & the charge to collect for 
Is the last radiotelegram cancelled ? 
Have you got the receipt ? . 
What is your true course? .. 
Are you communicating with land : ? 
Are you in communication with 
another station (or with ... ) 2 
Shall I signal to .... that you are 
calling him ? 

Am I being called by .... ? 

Will you dispatch the radiotele- 
gram ? 

Have you received a general call ?.. 

Please call me when you _ have 
finished (or at .... o’clock) 

Is public correspondence engaged ? 


Must I increase the frequency of 
my spark ? 

Shall I poe with a wave-length 
of .... metres? 

Must I diminish the frequency of 
my spark ? 


73 


Waitt To will call. you at... .503 
o’clock (or when I want you). 

Your turn is No. .... 

Your signals are weak. 

Your signals are strong. 

The tone is bad. 

The spark is bad. 

The spacing is bad. 

The time is .... 


Transmission will be in alternate 
order. 

Transmission will be in series of five 
radiotelegrams. 

Transmission will be in series of ten 
radiotelegrams. 

The charge to collect is .... 


The last radiotelegram is cancelled. 

Please give a receipt. 

My true course is .... degrees. 

I am not communicating with land. 

I am in communication with .... 
aces the medium of ....). 

Inform .... that I am calling him. 


You are being called by .... 
I will forward the radiotelegram. 


General call to all stations. 
I will call you when I have finished, 


Public correspondence is engaged. 
Please do not interrupt. 

Increase the frequency of your 
spark. 

Let us transfer to the wave-length 
of .... metres. 

Diminish the frequency of your 
spark. 


When an abbreviation is followed by a mark ie intérrogation it applies to the 
question indicated in respect of that abbreviation. 


EXAMPLES. 
Station. 
A A? ; ay -.» What is the name of your station ? 
B QRA Campania This is the Campania. 
Pe ORG?» .. : To what company or line of navigation do 
1 you belong ? 
B QRGCunard. QRZ I belong to the Cunard Line. Your signals 
are weak. 
Station A then increases the power of its transmitter and sends : 
A QRK? . =e How are you receiving ? 
B QRK I am receiving well. 


PR BS0 i cs 
ORC 62 :. Ar 


The distance between our 


stations is 


80 nautical miles. 


My true bearings are 62 degrees, etc, 


INTERNATIONAL CONVENTION 


ON 


SAFETY OF LIFE AT SEA 


London, January 20, 1914. 


at Sea, by which the Convention signed on January 2oth, 

1914, has been drawn up, met for the first tinve on Novem- 
ber 12th, 1913, at the Foreign Office, London. The suggestion 
that such a Conference should be held emanated from the German 
Emperor, and the task of convening it was undertaken by the 
British Government. The following States were represented :— 
Great Britain, Germany, the United States, Australia, Austria- 
Hungary, Belgium, Canada, Denmark, Spain, France, Italy, 
Japan, Norway, the Netherlands, Russia, Sweden, and New Zea- 
land. The delegations from the different States were composed, 
not of the representatives of the shipping trade, but of administra- 
tors, experts and jurists. 

Lord Mersey was appointed Chairman of the Conference. To 
deal with the specific subjects submitted to it the Conference 
appointed five sub-committees, together with a sixth sub-com- 
mittee for drafting the Convention, which was to embody the 
recommendations of the Committees as approved by the whole 
Conference. 

The Convention contains 74 Articles, of which we present 
below the articles governing the use of wireless telegraphy :— 
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CHAPTER I.—SaAFETy OF LIFE AT SEA. 

Article 1.—The High Contracting Parties undertake to give 
effect to the provisions of this Convention, for the purpose of 
securing safety of life at sea, to promulgate all regulations and to 
take all steps which may be necessary to give the Convention full 
and complete effect. 

The provisions of this Convention are completed by Regula- 
tions which have the same force and take effect at the same time 
as the Convention. Every reference to the Convention implies at 
the same time a reference to the Regulations annexed thereto. 


Safety of Life at Sea aes £4 


Cuaprer II.—Suips to Wuicu THIS CONVENTION APPLIES. 

Article 2,—-Except where otherwise provided by this Con- 
vention, the merchant ships of any of the States of the High 
Contracting Parties, which are mechanically propelled, which 
carry more than 12 passengers, and which proceed from a 
port of one of the said States to a port situated outside that State, 
or conversely, are subject to the provisions of this Convention. 
Ports situated in the Colonies, Possessions, or Protectorates of 
the High Contracting Parties are considered to be ports outside 
the States of the High Contracting Parties. 

Persons who-are on board by reason of force majeure or in 
consequence of the obligation laid upon the master to carry ship- 
wrecked or other persons, are not deemed to be passengers. 

Article 3.-—There are excepted from this Convention, save in 
the cases where the Convention otherwise provides, ships making 
voyages specified in a schedule to be communicated by each High 
Contracting Party to the British Government at the time of rati- 
fying the Convention. 

No schedule may include voyages in the course of which the 
ships go more than 200 sea miles from the nearest coast. 

Each High Contracting Party has the right subsequently to 
modify its schedule of voyages in conformity with this Article 
on condition that it notifies the British Government of such 
modification. 

Each High Ccentracting Party has the right to claim from 
another Contracting Party the benefit of the privileges of the 
Convention for all of its ships which are engaged in any one of 
the voyages mentioned in its own schedule. For this purpose 
the Party claiming such benefit shall impose on the said ships 
the obligations prescribed by the Convention in so far as, having 
regard to the nature of the voyage, these obligations would not 
be unnecessary or unreasonable. 

Article 4.—No ship, not subject to the provisions of the Con- 
vention at the time of its departure, can be subjected to the 
Convention in the course of its voyage, if stress of weather or any 
other cause of force majeure compels it to take refuge in a port 
of one of the States of the High Contracting Parties. 


.CuHaApTreR II].—Sarety or NAvIicarTION. 
Article 5.—When the expression ‘‘ every ship’’ is used in 
this chapter and in the corresponding part of the annexed Regula- 
tions, it includes all merchant ships, whether they are the ships 
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defined in Article 2 or not, which belong to any of the Contracting 
States. 

Article 6.—The High Contracting Parties undertake to take 
all steps to ensure the destruction of derelicts in the northern part 
of the Atlantic Ocean east of a line drawn from Cape Sable to a 
point situated in latitude 349 north and longitude 70° west. 
Further, they will establish in the North Atlantic with the least 
possible delay a service for the study and observation of ice con- 
ditions and a service of ice patrol. For this purpose :— 

Two vessels shall be charged with these three services. 

During the whole of the ice season they shall be employed in 
ice patrol. ® 

During the rest of the year the two vessels shall be employed 
in the study and observation of ice conditions and in the destruc- 
tion of derelicts; nevertheless the study and observation of ice 
conditions shall be effectively maintained, in particular from the 
beginning of February to the opening of the ice season. 

While the two vessels are employed in ice patrol the High 
Contracting Parties, to the extent of their ability and so far as 
the exigencies of the Naval Service will permit, will send warships 
or other vessels to destroy any dangerous derelicts, if this destruc- 
tion is considered necessary at that time. 

Article 7.—The Government of the United States is invited 
to undertake the management of the three services of derelict 
destruction, study and observation of ice conditions, and ice 
patrol. The High Contracting Parties which are specially 
interested in these services, and whose names are given below, 
undertake to contribute to the expense of establishing and work- 
ing the said services in the following proportions :— 


Per cent. 
Aus fria-Hungatyan ee a.c a ree aes 2 
Beloinin ier Gals. Peake eae or ee ee 4 
Canada ve aiseoais inate oad RE SE eG saree 2 
Denmark e508 2ehiaGehe eee Shales. oor: 2 
Brance yale ee eR RE te eae 15 
Germany, 0 12) hie Fin cer ee eee eee eee an 15 
Great Britain scsi Bi ee Aee eerie eee 30 
A tealy lite te Gece tee fee eee ON ease eee Mere to 4 
Nétherlands Jd. .chutce cn epee Oe ene 4 
NOP WAY «04 sonar z's cates tig aman A ye nee we “| 
RUSSiaeait sys ck valent sia oe eee rete. ise ees 2 
SWECEIT Orr /ue haan ny teers rater iain ae De rae 2 


Umited States ‘or sAmierica.\c. ace men eecse 15 
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Each of the High Contracting Parties has the right to dis- 
continue its contribution to the expense of working these services 
after September 1st, 1916. Nevertheless, the High Contracting 
Party which avails itself of this right will continue responsible 
for the expenses of working up to the 1st September following the 
date of denunciation of the Convention on this particular point. 
To take advantage of the said right, it must give notice to the 
other Contracting Parties at least six months before the said 
Ist September; so that, to be free from its obligations on Sep- 
tember 1st, 1916, it must give notice on March 1st, 1916, at the 
latest, and similarly for each subsequent year. 

In case the United States Government should not accept the 
proposal made to them, or in case one of the High Contracting 
Parties, for any reason, should not assume responsibility for the 
pecuniary contribution defined above, the High Contracting 
Parties shall settle the question in accordance with their mutual 
interests. 

The Government of the High Contracting Party which 
undertakes the management of the service of derelict destruction 
is invited to devise means of granting, at the expense of this 
service, to merchant.ships, which have contributed in an effective 
manner to the destruction of ocean derelicts, rewards to be fixed 
by the Government in accordance with the services rendered. 

The High Contracting Parties which contribute to the cost 
of the three above-mentioned services shall have the right by 
common consent to make from time to time such alterations in 
the provisions of this Article and of Article 6 as appear desirable. 

Article 8.—The master of every ship which meets with 
dangerous ice or a dangerous derelict is bound to communicate 
the information by all the means of communication at his disposal 
to the ships in the vicinity, and also to the competent authorities 
at the first point of the coast with which he can communicate. 

Every Administration which receives intelligence of 
dangerous ice or a dangerous derelict shall take all steps which 
it thinks necessary for bringing the information to the knowledge 
of those concerned and for communicating it to the other 
Administrations. 

The transmission of messages respecting ice and derelicts is 
free of cost to the ships concerned. 

It is desirable that the said information should be sent in a 
uniform manner. For this purpose a code, the use of which is 
optional, appears in Article I. of the Regulations annexed hereto. 
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Article 9.—The master of every ship fitted with a radio- 
telegraph installation, on becoming aware of the existence of an 
imminent and serious danger to navigation, shall report it im- 
mediately in the manner prescribed by Article II. of the Regula- 
tions annexed hereto. | 

Article 10.—When ice is reported on, or near, his course, the 
master of every ship is bound to proceed at night at a moderate 
speed, or to alter his course so as to go well clear of the danger 
zone. 

Article 11.—-The ships defined by Article 2 shall have on board 
a Morse signalling lamp of sufhcient range. 

The use of Morse signals is regulated by the Code appearing 
in Article III., as well as by Article IV. of the Regulations 
annexed hereto. 

Article 12.—The use of the international distress signals for 
any other purpose than that of signals of distress is prohibited on 
every ship. 

The use of private signals which are liable to be confused 
with the international distress signals is prohibited on every ship. 

Article 13.—-The selection of the routes across the North 
Atlantic in both directions is left to the responsibility of the steam- 
ship companies. Nevertheless the High Contracting Parties 
undertake to impose on these companies the obligation to give 
public notice of the regular routes which they propose their 
vessels should follow, and of any changes which they make in 
them. 

The High Contracting Parties undertake, further, to use 
their influence to induce the owners of all vessels crossing the 
Atlantic to follow as far as possible the routes adopted by the 
principal companies. 

Article 14.—The High Contracting Parties undertake to use 
all diligence to obtain from the Governments which are not parties 
to this Convention their agreement to the revision of the Inter- 
national Regulations for Preventing Collisions at Sea as indicated 
below :— 

(A) The Regulations shall be completed or revised in 
regard to the following points :— 

(1) The second white light. 

(2) The stern light. 

(3) A day signal for motor vessels. 

(4) A sound signal for a vessel towed. 

(5) The prohibition of signals similar to distress 
signals. 
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(B) Articles 2, 10, 14, 15, 31 of the said Regulations shall 
be amended in accordance with the following provisions :— 

Article 2. The second white mast-head light to be 
compulsory. 

Article 10. A permanent fixed stern light to be 
compulsory. 

Article 14. A special day signal to be compulsory 
for motor vessels. 

Article 1s. A special sound signal to be established 
for use by a vessel in tow, or if the tow is composed of 
several vessels, by the last vessel of the tow. 

Article 31. Article 31 to be modified in the following 
manner :—Add to the lists of both day and night signals 
the international radiotelegraph distress signal. 


Article 13.—The Governments of the High Contracting 
Parties undertake to maintain, or, if it is necessary, to adopt, 
measures for the purpose of ensuring that from the point of view 
of safety of life at sea, the ships defined in Article 2 shall be sufh- 
ciently and efficiently manned. | 

Chapter IV., which contains Articles 16 to 30, refers to 
construction. 


CHAPTER V.—RADIOTELEGRAPHY. 


Article 31.—All merchant ships belonging to any of the Con- 
tracting States, whether they are propelled by machinery or by 
sails, and whether they carry passengers or not, shall, when 
engaged on the voyages specified in Article 2, be fitted with a 
radiotelegraph installation if they have on board fifty or more 
persons in all. 

Advantage may not be taken of the provisions of Articles 2 
and 3 of this Convention to exempt a ship from the requirements 
of this chapter. 

Article 32.—-Ships on which the number of persons on board 
is exceptionally and temporarily increased up to or beyond fifty 
as the result of force majeure, or because the master is under the 
necessity of increasing the number of his crew to fill the places 
of those who are ili, or is obliged to carry shipwrecked or other 
persons, are exempted from the above obligation. 

Moreover, the Governments of each of the Contracting 
States, if they consider that the route and the conditions of the 
voyage are such as to render a radiotelegraph installation 
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unreasonable or unnecessary, may exempt from the above require- 
ment the following ships :— 

(1) Ships which in the course of their voyage do not go 
more than 150 sea miles from the nearest coast. 

(2) Ships on which the number of persons on board is 
exceptionally or temporarily increased up to or beyond fifty 
by the carriage of cargo hands for a part of the voyage, 
provided that the said ships are not going from one continent 
to another, and that, during that part of their voyage, they 
remain within the limits of latitude 30° N. and 30°. S. 

(3) Sailing vessels of primitive build, such as dhows, 
junks, etc., if it is practically impossible to instal a radio- 
telegraph apparatus. 


Article 33.—Ships which, in accordance with Article 31 above, 
are required to be fitted with a radiotelegraph installation are 
divided, for the purpose of radiotelegraph service, into three 
classes, in accordance with the classification established for ship 
stations in Article XIII. (b) of the Regulations annexed to the 
Radiotelegraph Convention, signed in London on July 5th, 1912, 
viz. :— | 

First Class.—Ships having a continuous service. 

There shall be placed in the First Class ships which are 
intended to carry twenty-five or more passengers :— 

(1) if they have an average speed in service of fifteen 
knots or more; 

(2) if they have average speed in service of more than 
thirteen knots, but only subject to the two-fold condition that 
they have on board two hundred persons or more (passengers 
and crew), and that, in the course of their voyage, they go 
a distance of more than five hundred sea miles between any 
two consecutive ports. Nevertheless these ships may be 
placed in the Second Class on condition that they have a 
continuous watch. 

Second Class.—Ships having a_ service of limited 
duration. 

There shall be placed in the Second Class all ships which are 
intended to carry twenty-five or more passengers, if they are not, 
for other reasons, placed in the First Class. ; 

Ships placed in the Second Class must, during navigation, 
maintain a continuous watch for at least seven hours a day, and 
a watch of ten minutes at the beginning of every other hour. 
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Third Class.—Ships which have no fixed periods of 
service. 


All ships which are placed neither in the First nor in the 
Second Class shall be placed in the Third Class. 

The owner of a ship placed in the Second or in the Third 
Class has the right to require that, if the ship complies with all the 
requirements for a superior class, a statement to the effect that 
it belongs to that superior class shall be inserted in the Safety 
Certificate. 

Article 34.—Ships which are required by Article 31 above to 
be fitted with a radiotelegraph installation shall be required, by 
the Governments of the countries to which they belong, to main- 
tain a continuous watch during navigation as soon as the said 
Governments consider that it will be of service for the purpose 
of safety of life at sea. 

Meanwhile, the High Contracting Parties undertake to 
_ require, from the date of the ratification of the present Convention, 
subject to the delays specified below, a continuous watch on the 
following ships :— 

(1) Ships whose average speed in service exceeds 13 
knots, which have on board 200 persons or more, and which, 
in the course of their voyage, go a distance of more than 
500 sea miles between two consecutive ports, when these 
ships are placed in the Second Class. 

(2) Ships in the Second Class, for the whole of the time 
during which they are more than 500 sea miles from the 
nearest coast. 

(3) Other ships specified in Article 31, when they are 
engaged in the Trans-Atlantic trade, or when they are 

engaged in other trades if their route takes them more than 
1,000 sea miles from the nearest coast. 


Ships connected with all kinds of fishing business, including 
whaling, which are required to be fitted with a radiotelegraph 
installation, shall not be required to maintain a continuous watch. 

The continuous watch may be kept by one or more operators, 
holding certificates in accordance with Article X. of the Regula- 
tions annexed to the International Radiotelegraph Convention, 
1912, together, if necessary, with one or more certificated 
watchers. Nevertheless, if an efficient automatic calling apparatus 
is invented, the continuous watch may be maintained by this 
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means by agreement between the Governments of the High Con- 
tracting Parties. 

By ‘‘certificated watcher ’’ is meant any person holding a 
certificate issued under the authority of the Administration con- 
cerned. To obtain this certificate, the applicant must prove that 
he is capable of receiving and understanding the radiotelegraph 
distress signal and the safety signal described in the Regulations 
annexed hereto. 

The High Contracting: Parties undertake to take steps to 
ensure that the certificated watchers observe the secrecy of 
correspondence. 

Article 35.—The radiotelegraph installations required by 
Article 31 above shall be capable of transmitting clearly perceptible 
signals from ship to ship over a range of at least 100 sea miles 
by day under normal conditions and circumstances. 

Every ship which is required, in conformity with the pro- 
visions of Article 31 above, to be fitted with a radiotelegraph 
installation, shall, whatever be the class in which it is placed, be 
provided in accordance with Article XI. of the Regulations 
annexed to the International Radiotelegraph Convention, 1912, 
with an emergency installation, every part of which is placed in 
a position of the greatest possible safety to be determined by the 
Government of the country to which the ship belongs. 

In all cases the emergency installation must be placed, in its 
entirety, in the upper part of the ship, as high as practically 
possible. 

The emergency installation includes, as provided by Article 
XI. of the Regulations annexed to the International Radiotele- 
graph Convention, 1912, an independent source of energy capable 
of being put into operation rapidly and of working for at least six 
hours with a minimum range of eighty sea miles for ships in the 
Iirst Class and fifty sea miles for ships in the two other classes. 

If the normal installation, which, in accordance with this 
Article, has a range of at least one hundred sea miles, satisfies all 
the conditions prescribed above, an emergency installation is not 
required. 

The licence provided for in Article IX. of the Regulations 
annexed to the International Radiotelegraph Convention, 1912, 
may not be issued unless the installation complies both with the 
provisions of that Convention and also with the provisions of this 
Convention, 
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Article 36.—The matters governed by the International Radio- 
telegraph Convention, 1912, and the Regulations annexed thereto, 
and in particular the radiotelegraph installations on ships, the 
transmission of messages, and the certificates of the operators, 
remain and will continue subject to the provisions: 

(1) of that Convention and the Regulations annexed 
thereto, or of any other instruments which may in the future 
be substituted therefor ; 

(2) of this Convention, in regard to all the points in 
which it supplements the aforementioned documents. 

Article 3'7.—Every master of a ship who receives a call for 
assistance from a vessel in distress is bound to proceed to the 
assistance of the persons in distress. 

Every master of a vessel in distress has the right to requisi- 
tion from among the ships which answer his call for assistance the 
ship or ships which he considers best able to render him assistance, 
but he must exercise this right only after consultation, so far as 
may be possible, with the masters of those ships. Such ships are 
then bound to comply immediately with the requisition by proceed- 
ing with all speed to the assistance of the persons in distress. 

The masters of the ships which are required to render assist- 
ance are released from this obligation as soon as the master or 
masters requisitioned have made known that they will comply 
with the requisition, or as soon as the master of one of the ships 
which has reached the scene of the casualty has made known to 
them that their assistance is no longer necessary. 

If the master of a ship is unable, or considers it unreasonable 
or unnecessary, in the special circumstances of the case, to go 
to the assistance of the vessel in distress, he must immediately 
inform the master of the vessel in distress accordingly. Moreover, 
he must enter in his log-book the reasons justifying his action. 

The above provisions do not prejudice the International Con- 
vention for the unification of certain rules with respect to Assist- 
ance and Salvage at Sea, signed at Brussels on September 23rd, 
rgio, and, in particular, the obligation to render assistance laid 
down in Article II. of that Convention. 

Article 38.—The High Contracting Parties undertake to take 
all steps necessary for giving effect to the provisions of this 
chapter with the least possible delay. Nevertheless, they may 
allow : 

A delay not exceeding one-year, from the date of the 
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ratification of this Convention, for the provision and training 
of operators and for the installation of the apparatus on ships 
placed in the First and Second Classes. 

A delay not exceeding two years, from the date of the 
ratification of this Convention, for the provision and training 
of the operators and watchers on the ships in the Third Class, 
for the installation of the apparatus on ships in the Third 
Class and for the establishment of a continuous watch on 
ships placed in the Second and Third Classes. 


CuaPprER VI.—Refers to Life-saving Appliances and Fire 
Protection. 


REGULATIONS. 
SAFETY OF NAVIGATION. 


ARTICLE I. 

CODE FOR THE TRANSMISSION BY RADIOTELEGRAPHY OF INFORMA- 
TION RELATING TO ICE, DERELICTS, AND WEATHER. 
INSTRUCTIONS, 

Transmission of Information.—The transmission of informa- 
tion concerning ice and derelicts is obligatory. This information 
may be sent from ship to ship or to the Hydrographic Office, 
Washington, either in clear or by means of the abbreviations used 
in Part I. of this Code. 

The transmission of information relating to weather is 
optional. Part II. of this Code may be used for this purpose, but 
may be modified at any time by the Meteorological Congress. 


Information required: 
Part I.—IcE AND DERELICTs. 


1. The kind of ice or derelict observed. 
2. The position of ice or derelict when last determined. 


Part I].—METEOROLOGICAL INFORMATION. 
The direction and force of the wind 
The set and velocity of the current. 
Weather or state of the sky at a fixed hour. 
Height of barometer and air temperature. 
Barometric tendency and sea-surface temperature. 


The time to be adopted: 


In all radiotelegrams relating to ice or derelicts the time 
shall be given in Greenwich mean time. 


oO = 
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The Address: 
Reports, when sent to the Hydrographic Office, Washington, 
should be addressed ‘‘ Hydrographic ’’; reports to the Meteoro- 
logical Office, London, should be addressed ‘‘ Meteorology.”’ 


The Message: 


1. When sending information about ice or derelicts alone, 
two groups of five figures each are used, preceded by the word 
‘““ice’’; these groups may be repeated as often as necessary. 

2. If méteorological information is to be sent in addition, a 
further four groups of five figures each are used, preceded by 
the word ‘‘ weather.’’ These groups are inserted at the end of 
the message after all the information relating to ice has been 
given. 

N.B.—If the message contains the word ‘‘ weather,’’ all the 
code groups before that word give information relating to ice, 
and those after the word ‘‘ weather’’ give meteorological in- 
formation. If there is no word ‘‘ weather’’ in the message, it 
only contains information about ice. (See examples of the two 
kinds of message given in this Article.) 


PART I. 
Ic—E AND DERELICTS. 


Information respecting ice and derelicts is given by means 
of ten figures divided into two groups of five figures each. These 
groups are preceded by the word “ice.” 

Two figures... The day of the month (dd), according to Code I. 

One figure ... The time of observation (T), according to Code II. 

One figure ... The kind of ice observed (/), according to Code III. 

Three figures The latitude of the ice observed (p p p), to tenths of 
a degree (see table below). 

Three figures The longitude of the ice observed (p’ p' p’), to tenths 
of a degree (see table below). 

The first group consists of ddTIp. 

The second group consists of ppp'p'p’. 


CODES. 
Code I.—Day of the Month. 


The day of the month is given by two figures, of which the 
_ first may be zero: o1 to 31. 
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The time of 


tH 
Thre ON > 4 


onl 
O 


Date of observation 
Time of observation 


Nature of ice or dere- 


lict 


Position ofice or dere- 


lict 


Code II].—Time of observation. 


observation is included between— 


Code No. 
a.m. and 4 a.m. ... Greenwich Mean Time ... I 
PMN, AN 7 eat ee aN ae 2 
a.m. and 10 a.m. 3 
am. and I p.m. 4 
p.m. and 4 p.m. S 
p.m. and 7 p.m. 6 
p-in.. and 10 panei) 7 
p.m. and 1 a.m. 8 


Code III.—Nature of Ice or Derelict observed. 


No ice observed. 

Single iceberg. 

Several icebergs. 

Numerous icebergs. 

Floeberg. Thick piece of salt-water ice like a small 
iceberg. 

Field ice. Ice extending as far as the eye can reach, but 
through which it is possible to navigate. 

Pack ice. Pieces of ice broken from berg or floe, partly 
closed together. 

Land ice. Ice attached to the shore since the winter. 

Derelict. 

(Not allotted.) 


Huge mass of floating ice. 


IEXAMPLE. 


Message sent from Ship to Ship. > 


First |Coded| Second | Coded} Third | Coded} Fourth | Coded 
| Message. as | Message. as Message, as Message. as 
15 15 15 15 15 15 16 16 
IO a.m.— 4. 4 p.m.~7 (6) 7 p.m.~1o VL 4 p.m.~7 2 
I p.m. p.m. p.m. a.m. 
Field 5 |Numerous ® Derelict 8 Single I 
; icebergs iceberg 
Latitude Latitude Latitude Latitude 
45° 42’ | 457 46° 5’ | 461 46° 25’ | 464 47° 19' |47 
Longitude Longitude Longitude Longitude oe 
46° 11' | 462 44° 40' | 447 43° 58’ | 440 40° 15' | 402 


a ma SES SSS SSCS SNS NS a STS S-DSRS 
The code of the above message would thus be: 


S,S8: >to’ S:S: 


Ice,15454, 57462: 15634, 61447: 15784, 64440: 16214, 73402. 
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PART II. 
METEOROLOGICAL INFORMATION. 
Information respecting weather, etc., is given by four groups 
of five figures each. These groups are preceded by the word 
‘* weather. ’’ : 


First Group (DDPPP): 
The day of the month: two figures (DD), according to Code I. 
The position of the ship when transmitting the message, 
indicated by three figures (PPP), representing the 1° square in 
which the ship is situated, according to Code IV. and the 
numbered chart annexed to this Article. 


Second Group (WWCCX): 
Wind direction and force at 8 a.m. at the 75th meridian of 
west longitude: two figures (WW), according to Code V. 
Set and velocity of current: two’ figures (CC), according to 
Code VI. | 
Weather or state of the sky at the same hour: one figure 
(X}, according to Code VII. 


Third Group (BBBAA): 

The barometric height to tenths of a millimetre at 8 a.m. 
at the 75th meridian of west longitude: three figures (BBB), 
according to Code VIII. 

Air temperature at the same hour: two figures (AA), accord- 
ing to Code IX. 


Fourth Group (bbSSS): 


Barometric tendency at 8 a.m. at the 75th meridian of west 
longitude: two figures (bb), according to Code X. 

Sea surface temperature at the same hour: three figures 
(SSS), according to Code XI. 


CODES. 
Code IV.—Position of Ship. 


A chart gives the numbers to be assigned to each 1° square 
in the North Atlantic. The position of the ship, when the 
meteorological data given in Part II. were observed, is indicated 
by the three figures representing the 1° square in which the ship 
is situated. For example:—A position 51° 55’ N., 26° 49’ W. 
would be reported as 561. 
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Code V. 
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Wind Direction (to 16 points) and Wind Force at 8 a.m. mean 


time at the 75th meridian of west longitude (WW). 


Force, | 4 | . | & 2) i aa Bee = =. ei 
= Beaufort} 24 |};R8 1/4) ,_|a lala A epee A | ee 
Selle. | 22 i/o (ala la lou lw io | | Ss ee eee 
Calm) a2. fo) oo} — |} —} —} —}] —} — } — | — | mp aes ed es ar 
Light Breeze I, 2, O©'3: Or | 07 13] TO | 25 |) Sr | 37 | 434) 40°] 55 (Or | O77 See ames 
Moderate breeze 40r5 | 02 | 08 | 14 | 20 | 26] 32 | 38 | 44 | 50 | 56 | 62 | 68 | 741/80) 86 
Strong wind 6 or 7 |°03 | 09 -| 15] 21 1.27 | 331 39.145 |. 5r | 57 1-63) |) Gon! Gan eon 
Gale Force 8 org | 04 | 10 | 16) 22.) 28g] 34 | 40 | 46 | 52 | 58 | 64.) Foul) 7G S27 ieee 
Storm Force IO Or Ir} 05 | rz} 17 | 23.1 29)4 35.| 41 | 47 | 53 | 50.) 65 |-7r | 77 eeaeeo 
Hurricane I2 06 | 12 | 18 | 24} 30 | 36 | 42 | 48 | 54) 60) 66 | 721 7S) (o4anines 
N.B.—The wind direction is to be referred to true bearings. 
Code VI. 
Direction (to 16 points) and Velocity of the Current (CC). 
Nautical Miles. | - cd] | a a oe Wee = | 
per hour. |42)/8/4 Sy Ort eo he A) 1@ | 3 ae és 
ZA\4 (8 le tea [ail wa | adw la |e )S) See 
0°25 OI | 07 | 13 | 19 | 25 | 31 | 37 | 43°'| 49 | 55 | Of | 67) 73°) [el reaiee 
0°5 02 | 09 | 14 | 20;| 26 | 32 | 38 | 44 | 50 1-56 | 62-| 68 | 742) °80 | Saaieoe 
I 03 | 09 | 15 | 21] 27’) 33 |. 39 | 45°| 51) 57 | 63.) 69 | 75-1, 8r | S7iiaas 
2 04 | ro | 16 | 22 | 28 | 34 | 40 | 46] 521 58 | 64 | 70°76 182) Soaimog 
3 05 | 1 | 17 | 23 | 29 | 35 | 40} 47 1°33 |.504 65 | -7tq-77)) 83) Goa 
4 O6'!| T2a er ele 24elez 036 248 | 54! 60! 66! 72 | 78 | 84 | 90 | 96 
00 No current. 
99 No observation. 
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index error, and reduced to O° C. 


N.B.—The current is to be referred to true bearings. 


Code VII. 
The State of the Sky at 8 a.m. mean time at the 75th meridian 
of west longitude: 
o. Sky quite clear. 


Sky quarter clouded. 
Sky half clouded. 
Sky three-quarters clouded. 
Sky entirely overcast. 

Rain falling. 
Snow or hail falling. 
Haze or mist. 
Fog. 
Thunderstorm. 


Code VIII.—Height of Barometer. 
The reading of the mercury barometer is to be corrected for 


corrections is given below. 
The corrected reading is coded by omitting the first figure 
of the barometer reading in tenths of a millimetre: for example, 
761'2 mm. is coded as 612. 
A table for converting hundredths of an inch to tenths of a 
millimetre is given below, 


and sea level. A table of 


Degrees 
Centigrade. 
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0°0 


2°5 


ee eee ee te te OS 
MOUNSNSGNUSEUEUSUS 


Safety of Life at Sea 


Degrees 
Fahrenheit. 


Code IX. 
Air Temperature is coded in two figures according to the 
following table :— 


Code No. 


Degrees 
Centigrade. 


Degrees 
Fahrenheit. 
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Code No. 
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Code X.—Barometric Tendency. 


By the ‘‘ barometric tendency at a given hour’’ is meant 
the amount by which the barometric height has changed during 
the preceding three hours. It is to be expressed in millimetres. 
For example, the barometric tendency at 8 a.m. could be obtained 
by comparing the reading taken at that hour, say 755°7 mm., with 
a reading taken at 5 a.m., say 759°3 mm. In this case the 
barometric tendency would be expressed by a fall of 3°6 milli- 
metres. As a general rule the barometric tendency is to be 
determined from the trace of the barograph. 


The barometric tendency is coded in two figures, according 
to the following table :— 


Rise in Barometer. Fall in Barometer. 
. Code | Code 

No. | No. 

Millimetres. Inches. Millimetres. Inches. 
0-O— O74 0:00—0:01 0:00—0:0I 51 
O'5—— O'9 0-02—0'03 0°02—0'03 52 
I'O— I'4 0:04—0:05 0'04—0:05 53 
I-5— I°9 0:06—0:07 0:06—0:07 54 
2°0— 2°4 0:08 —0:09 0:08—o:09 55 
2°5— 2°9 o:Io—o-Il o1lo—o'll 56 
3:0— 3°4 0'12—0'13 : 0'12—0'13 57 
525-3 ') O-14—O'l5 39 O-14—O'15 58 
4°0O— 4°4 O-:16—0'17 4°4 0'16—O°17 59 
4°5— 4°9 0:18 —o:'19 4°9 0:18 —o-1g9 60 
5'0O— 5°4 0°20—0:21 54 0:'20—O'21 OL 
5'5— 5:9 0:22—0'23 5°9 0°22—0'23 62 
6-0o— 64 0*24—0:25 6-4 0:24—0'25 63 
6:5— 6:9 0:26—0-27 6-9 0:26—0:27 64 
7'O— 7°4 0:28—0:29 7°4 0:28—0:29 65 
75-79 0-20-—-0"31 79 0+30—O0'31 66 
8:0— 8-4 0°32—0°33 8+4 0'32—-0'33 67 
C5? 0°34—0'35 8-9 0°34—9'35 68 
Q:0— 9°4 0:30---0°37 C 9°4 0°36—0:37 69 
9'°5— 9°9 0:38—0-38 20 O55 109 0:38—0-38 70° 
10'0—I10"4 0:39— 0:40 24 10:0—I0"4 0:39—0:40 ae 
10'5—10'9 0*4I—0'42 22 10'5—I10°9 O*4I—0"42 42 
Il*O—II°4 0'43—0'44 23 II‘O—II‘4 0+43—0°44 73 
I1*5—II‘9 0:45—0-46 24 II*5—I1‘g 0+45—0-46 74 
I12°0O—I2°4 0-47—0:'48 25 I2-O—I2°4 0°47—-0-48 75 
12°5—I12'9 0*49—0'50 26 I2°5—12:9 0:49—0'50 76 
13'O—13°4 0:5I—0°52 27 I3*O—I3°4 0:5I—0'52 7. 
£3°5-—-13°9 0:53—0'54 28 shoo en he) 0"53—0'54 78 
14°0—I4°4 0°55—0'56 29 14°0—I4"4 0:55—0'56 79 
14>5—14'9 0:57—0'58 30 14°5—14°9 O57 5e 80 
15*O—15"4 0:59—0:60 31 15*O—I15'4 0-59—0:60 "| 81 
15'5—15'9 0:61—0:'62 32 | F15+5—15'9 0:61—0:62 82 
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BAROMETRIC TENDENCY TABLE—continued. 
Rise in Barometer. Fall in Barometer. 
Code Cin. 3 Code 

No. No. 
Millimetres. Inches, Millimetres. In chs. 
16-0—16°4 0:63—0:64 33 16:0—16"4 0:63—0-64 83 
16*5—16'9 0:65—0:66 34 16:5—16'9 0:65—0:66 84 
17°O—17°4 0:67—0:68 35 17*O—I7°4 0:67—0:68 85 
£7°5-—17°9 0-69—0:-70 36 17°5—17°9 0:69—0:70 86 
18:0—18-4 0-7I—0-72 EY; 18:0—18°4 0:7I—0-72 87 
18:5—18-9 0°73—0'74 38 18-5—18-9 0°73—0'74 88 
I19°:0—I9°4 0°75—0:76 39 19°O—1I9°4 0:75—0°76 89 
19°5—19'9 0°-77—0°78 40 19°5—19'9 0°77—0°78 go 
20:0—20°4 0:79—0:80 41 20:0—20°4 0-79—0-80 gI 
20°5—20'9 o:81—0o:82 42 20°5—20'9 o0:81—0:82 92 
21-O—21°4 0:83—0:84 43 21-O—21-4 0:83—0:84 93 
21°5—21°9 0:85—0:86 44 21°5—21°9 0:85—0-86 94 
22*O—22'4 0:87—0:88 45 22'0O—22'4 0:87—0:88 95 
22°5—22'9 0:89—0o:90 40 22'5—22°9 o0:89—0:90 96 
23'0—23°4 0-9QI—0'92 47 23°0—23° eC 0:9I—0-92 97 
23'5-—23'9 0-93—0:94 48 23°5—23 0:93—0'904 | 98 
24°0O—24°4 0:95—0:96 49 | The Pee tendency can- | 99 

not be reported. 


Code XI.—Sea Surface Temperature. 


Sea surface temperature to tenths of a degree Centigrade 
is coded by three figures, or, when necessary, by two figures 
preceded by zero. If the temperature is negative, the first of 
these three figures is 5. 


For example :— 
— 2°29 C, is coded as 522. 
at OFC, if O10. ; 
+15°6° C. me 156. 
Table of Corrections for reducing Barometric Heights to 0° C. and 
| _to Sea Level. 
NOTE. = Phe barometric reading should first be corrected for index 
error. This error may be neglected if it is less than 
o°3 mm. 
The + sign indicates that the correction is to be added 
to the barometric reading. 
The — sign indicates that the correction is to be sub- 
tracted, 


9-2 6.2 1. v.E+ 
C.z Q-z 0.€ €.o-- 
¥.z 9-2 6.2 1-€+ 
cz C.% Q-% o£ +. 
1.2 4.z Q-z 6.7+ 
0.2 £.2 C.z Q-e+ 
6.1 1.2 4.2 9-7+ 
L.1 0.2% €.z C.t+ 
Q-I 6.1 Z.% v.t+ 
G.I Q-I 0.2 €.o+ 
€.1 2.1 6.1 Zo + 
ek ¢.r Q-I O.~+ 
L.1 4.1 El 6.1+ 
0.1 €.1 g-I g-I+ 
g-0 ZI v.I 4I+ 
Z.0 O.1 €.1 C.I+ 
9-0 6.0 Tel v.I+ 
C.0 g-0 O.I €.1+ 
4.0 £.0 6.0 Z.I+ 
Z.0 ¢.0 9-0 O.1+ 
I-o+ 4.0 9:0 6.0+ 
0-0 £.0 ¢.o g-0+ 
I.0 1.0+ v.0 | 9:0+ 
7.0 — 0.0 l €.0+ ¢.0+ 
| “UTA 


*‘apvus 9Q 04 SU014I94409 


| 


"oT o8-2V | ot 02 6€ |g .9-SE |] “a oZE | “A OF-82 | “A 8-42 


"A oF V9 | “A 08.09 | “A o%-45 | .9-£S 


A e728 | 68°84 | oe $4 [A 9-124 
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Table for converting barometric readings in inches into 
millimetres. 


Hundredths of an Inch. 


O. es 2: 3. 4. 5. 6. ve 8. 9. 


Mm. | Mm. | Mm, | Mm. | Mm. | Mm. | Mm. | Mm. | Mm. | Mm. 

27:0 | 685-8 | 686-0 | 686-3 | 686-6 | 686-8 | 687-1 | 687-3 | 687:°6 | 687°8 | 688-1 
"I | 688-3 | 688-6 | 688-8 | 689-1 | 689-3 | 689-6 | 689-9 | 690-1 | 690°4 | 690-6 
*2 | 690°9 | 691-1 | 6QI'4 | 691-6 | 69I-g | 692°I | 692°4 | 692-7 | 692°9 | 693-2 
"3. | 693-4 | 693°7 | 693°9 | 6942 | 6944 | 694°7 | 694°9 | 6952 | 695-4 | 605-7 
"4 | 696-0 | 696-2 | 696°5 | 696-7 | 697-0 | 697°2 | 697°5 | 697°7 | 697°9 | 698-2 


698°5 | 698-7 | 699-0 | 699°3 | 699°5 | 699°8 | 700-1 | 700°3 | 700-5 | 700-8 
TORO 7OL-3 |.701°5 | FOS | 702-0 | 702-3.) 702'6 | 702'8.| 703°1 | 703-3 
704°8 | 705°I | 705'4 | 705°6 | 705'9 
706-1 | 706-4 | 706°6.| 706-9 | 707°1 | 707-4 | 707-6 | 707-9 | 708-1 | 708-4 
708:7 | 708-9 | 709°2 | 709-4 | 709°7 | 709°9 | 710:2 | 710-4 | 710-7 | 710-9 
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ee Pia FEL?) 7E2*O.)-712°2 | 7125 | 7127 |-713°O | 713-2) 1713-5 
713°7 | 714°0 | 714°2 | 714°5 | 714°7 | 715° |. 715°3 | 715°5 | 715°8 | 716-0 
giles) 910°5 | 726°3 | 707-1 | 717°3.| 717°5 | 7178 | 718-0.| 718-3 | 718-6 
718°8 |-719°1 | 719°3 | 719°6 | 719°8.| 720-1 | 720+3 | 720-6 | 720-8 | 721-1 
Peg 22:0 7210 :O. 7220 |\.922+4 +) 7922:6+|-722+0 | 723°1_| 723°4 | 723°6 


725°2 | 725°4 | 725°7 | 725°9 | 7262 
Geet 720°7 | 720°9 1727-2 1. 727-4.| 727°7 | 7280 | 728°2)| 728°5,|-928-7 
729°0 | 729°2 | '729°5 | 729°7 | 729°9 | 730°2 | 730°5 | 730°7 | 731°O | 731°3 
Fo 731-8 (°732°0 1732-3) | 732°5 73278 | 733-0 | 733°3 | 733°5 |.733°8 
7 34°37 34°97 348 7359873593735 7358: 7 3O" P| -7 30-3 
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29°0 | 736-6 | 736°8 | 737°1 | 737°4 | 737°6 | 737°9 | 7381 | 738°4 | 738-6 | 738-9 

"I ,| 739°I | 739°4 | 739°6 | 739°9 | 740-1 | 740°4 | 740°7 | 740-9. | 741-2 | 741°4 
F4I°7 | 741-9 | 742°2 | 742-4 | 742°7-| 742°9 | 743-2 | 743°4 | 743°7 | 744°0 
744°2 | 744°5 | 744°7 | 745°0 | 745°2 | 745°5 | 745°7 | 745°9 |-746-2 | 746°5 
7468 | 747°0 | 747°3 | 747°5 | 747°7 | 7481 | 748-3 | 748°5 | 748°8 | 749-0 


749°3 | 749°5 | 749°8 | 750°L | 750°3 | 750-6 | 750-8 | 751-1 | 751°3 | 751°6 
P53 An 753°4 1753 ONC 753 Oi 54k 
754°4 | 754°6 | 754°8 | 755°I | 755°4 | 755° | 755°9 | 7501 | 756-4 | 756-7 
7599 | 7572 | '757°4 |.757°7 | 757-9, | 7598°2 | 758°4 | 758-7 | 758°9*} 750°2 
759°5 | 759°7 | 760°0 | 760-2 | 760-5 | 760-7 | 761-0 | 761-2 | 761°5 | 761-7 
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7620 | 762-2 | 762°5 | 762-8 | 763-0 | 763°3 | 763-5 | 763°8 | 7640 | 764°3 
794°5 | 764°8 | 765-0 | 765°3 | 765°5 | 765°8 | 766-1 | 766-3 | 766-6 | 766-8 
707-1 | 767-3 | 767°6 | 767-8 | 768-1 | 768-3 | 768-6 | 768-8 | 769-1 | 760°4 
769°6 | 769°9 | 770°L | 770°4 | 770°6 | 770°9 | 771°1 | 771-4 | 771°6 | 7719 
772°2 | 772°4 | 772°7 | 772°9 | 773°2 | 773°4 | 773°7 | 773°9 | 774°2 | 774°4 


sa 


776-0 | 776-2 | 776°5 | 776°7 | 777°0 
7772 | 777°5 | 777°7 | 778° | 7782 | 778°5 | 7788 | 779:0 | 779°3 | 779°5 
779°8 | 780-0 | 780-3 .| 780-5 | 780°8 | 781-0 | 781°3 | 781-5 | 781-8 | 7821 
782°3 | 782-6 | 782-8 | 783-1 | 783-3 | 783°6 | 783°8 | 784-1 | 784°3 | 784°6 
784°9 | 785°1 | 785-4 | 785°6 | 785:9 | 786-2 | 786-4 | 786-6 | 786-9 | 787°1 
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787°4 | 787°6 | 787°9 | 788-2 | 788-4 | 788-7 | 788-9 | 789-2 | 789°4 | 789-7 
789°9 | 790-2 | 790°4 | 790-7 | 790°9 | 791-2 | 791°5 | 791-7. | 7920 | 792°2 
: 793°7 | 794°9 | 7942 | 794°5 | 794°8 
795°1 | 795°3 | 795°5 | 795°8 | 796-0 | 796-3 | 796°5 | 796-8 | 797:0 | 797°3 
797:6 | 797:8 | 798-1 | 798-3 | 798-6 | 798-8 | 799-1 | 799°3 | 799°6 | 799°8 
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Table for converting Minutes to tenths of a Degree. 
Tenths of a 
Minutes. degree. 
0-3 vs ae ed sci tates, ee a O 
4-9 3 
IO-I5 
16-21 
22-27 
28-33 
34-39 
40-45 
40-51 
52-57 
58-59 
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EXAMPLE. 
Message containing Meteorological Information. 
Ice: 


Hen nn EEE SE a a 
: wa First Message. | Coded as | Second Message. | Coded as 
Date of observation ... nee pe 21 21 22 22 
Time of observation ... ag vas I p.m.—4 p.m. 5 A. aD=——7 aan, 2 
Nature of ice or derelict ce Nee Been phn I : lori ice : 5 
ie F : 5 atitude 44° 35’ 446 atitude 42° 58’ 430 
Position of ice or derelict... (| Longitude 43° 15' 432 Longitude 47° 3’ 470 


Weather : 


—- First Message. | Coded as | Second Message. | Coded as 
Date of observation Poe ee the 21 ae a ook 22 
ye : ( atitude 45° 13’ : atitude 43° 47 
Tosition of ship ee wee Mi Longitude 42° 5! 825 Longitude 46° 34 863 
Direction and force of wind ... Sais BS BS 20 S.W. 2 55 
Set and velocity of current ... ane N.W. 2 m-h 82 S.S.E. 1 m-h. 39 
Weather cae be ane ae Sky clear fo) Fog 8 
Barometer ae hs fe sks 765°3 mm. 653 9753°2 mm. 532 
Air temperature sia ot ete T5°30-C3 61 Go. 50 
Barometric tendency ... cee Aa Rise -8 02 Fall 2:7 56 
Sea-surface temperature ag oe race. O14 — 97°C, 507 


ee Ce ee 
The Code of the above message sent to the Meteorological 


Office would thus be :— 
Meteorology: Ice 21514, 46432: 22254, 30470: Weather; 
21825, 26820, 65361, 02014: 22863, 55398, 53250, 56507. 


ARTICLE II. 
SAFETY SIGNAL. : 
The radiotelegraph stations which have to transmit to ships 
information involving safety of navigation and being of an urgent 
character (icebergs, derelicts, cyclones, typhoons, sudden changes ~ 
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in the position or form of fixed obstructions or of land marks) 
shall make use of the following signal, called the safety signal, 
repeated at Short intervals ten times at full power: 


ee ae RTE) 


In principle, all radiotelegraph stations receiving the safety 
signal, shall, if the transmission of messages by them would 
interfere with the receipt by any other station of the safety signal 
and the following safety message, keep silence, in order to allow 
all interested stations to receive that message. This does not 
apply to cases of distress. 

The safety message shall be transmitted one minute after the 
safety signal has been sent out, and shall be repeated thereafter 
three times at intervals of ten minutes. 

The Governments of the Contracting States will select the 
stations which are to send out to mariners safety information ot 
an urgent character. 

; When the information in question has been sent out by 
stations performing the time service, it shall be again sent out 
after the transmission of the time signal and the weather report. 


ARTICLE III. 


MORSE CODE. 
INTERNATIONAL SIGNALS. 


These signals may be made at night or in thick weather, 
either by long and short flashes of light, or by long and short 
sound signals (whistles, fog-horns, etc.), or during the day by 
hand flags. 


-1.—URGENT AND IMPORTANT SIGNALS. 
You are standing into danger ... re oe 
I want assistance; remain by me = oo 
Have encountered ice... oe 
Your lights are out (07, vais badly) eos 


The way is off my ship; you may feel your way 
past me ae ae vae see wooo 


Stop (or, heave to); I have something impor- 
tant to communicate a, ae we eee 
Am disabled; communicate with me eos 
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2.--GENERAL SIGNALS. 


Meaning. 


Preparative ... 


Answer 


Spelling 


Use Inter- 
national 
Code 
Signals. 


of 


International 


Code Flag 
Sign. 


Break sign 


SLOP sas 


Finish of the 
message. 


Erase sign 


Repeat word \ 
after— 
(when a sin- 
gle word is 
required). 


Followed by the word 
preceding the onc re- 
quired. 


Repeat all 
after— 
(if more 
than one 
word is re- 
tea 4 


Repeat ot Rae 

(if eae 
message 

to be a 

peated.) 


a ee 


Equivalent 
Letters and - 
How Made. 
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How 
Answered. 


A. succession | By the general 


of\ H's. in 
one group 
T (singly). 


F F in one 
group. 


M M M in one 


answer T. 


By the general 
answer T. 


By the general 


group. answer T. 

M M in one 
group. 

I las separate 
letters. 

I I I as sepa- 
rate letters. 

V.E as one | -——-K 
group. —--D. 

As separate 
letters. 

A succession | By asuccession 
ot. bso eas of E’s as 
separate separate let- 
letters. ters. 

W W as onc | By W W as 
group. one group. 

I M I as one ; 
group. By the general 

W Aas sepa- | answer T. 


rate letters 


I MI as one 
group. 

A A as sepa- 
rate _let- 
ters. 


I MT as one 
group. 
ALL 
separate 
letters. 


as 


By the general 
answer T. 


By the general 
answer T. 
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3.-—NATIONALITY SIGNALS. 


: ‘ Equivalent Letters and 
Meaning. Signal. a one Made: 
mainerican ... we | —o—- C D as separate letters. 
’ Argentine... we | eos CG Ni 
Austro-Hungarian ... | —--—- --——- Cat > 
Belgian ie Ne Dae ” 
Brazilian Rive we | —-- DE ¥ mR 
British . oe foo —- F. 
Bulgarian... eee f moe eee D F as separate letters 
Chilian oe Cet, Me ea DG ” ” 
Chinese eee eee at | Seo te terre EC ” ”» 
Colombian ... we fo oe ED eis 3 
Danish , eee ere i areata rat ”? ”? 
Dutch eee we | - IEG ” 2 
French oes BETES E, 
German bud pes mene Gt 
Greek... ae phyla ane aa pee en ie Sa M M in one group fol 
lowed by D. 
Italian sos eee | — ome ee C E as separate letters, 
Japanese. .... woe | —-—- C. 
Mexican vee ee F C as separate Ictters. 
_ Norwegian ... wee | ——— — -+--—- | MM in one group follow: | 
by C, 
Peruvian .:. Pr F D as separate letters. | 
Portuguese ... i BeBe 555 ” 
Russian bi os | = D. 
Siamese a we | oo mae oe F G as separate ietters. 
Spanish ee ww. | —-——- —--—-- |GC _,, 
Swedish tee 2 | ———— M M in one group followe? 
by E. 
Turkish iss pace) gees ee a he G D as separate tetters. 
Uruguayan ... we | ——e- GE 2 ts 
Venezuelan ... eee | —— ee rere GP P 7 


4.—INSTRUCTIONS. 


1. THE URGENT AND IMPORTANT SIGNALS may be 
made without the Preparative Signal being answered if it is 
supposed that the person addressed cannot reply, or in other 
special circumstances; but in this case a pause should be made 
between the Preparative Signal and the message. 


2. THE SIGNAL - - — - - - — - (FF) is used previous to 
any letters which are intended to spell words. 
3, THE SIGNAL — — — — — — (MMM) is used previous 


to any message sent by means of the International Code of 
Signals. 

4. THE SIGNAL — — — — (MM) means the Code Flag 
of the International Code of Signals, and is used as indicated in 
_ the Code Book. 


D 
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5. THE BREAK SIGN is used between the address of the 
receiver and the text of the message, and after the message if 
the name of the sender is to be signalled. 


6. THE STOP is used, where necessary, in the text of the 
signal. 

7. THE ERASE is used to cancel the last word or signal 
group, sent by mistake. 


8. THE ANNUL is used to cancel all the message. 


9. METHOD OF ANSWERING. Each word or signal 
group, when understood, is to be answered by one long flash 
ae gta 

If a word or signal group is not answered, the sender is to 
repeat it until answered by a long flash. 

At the end of the message, if understood, the receiver will 
make - — - — - - (RD). | 

The Erase and Annul signs are to be answered by their own 
signs. 

10. THE NATIONALITY SIGNAL is. made immediately 
after the answer to the Preparatory Signal has been received, to 
indicate the nationality of the vessel making the signal. It is 
answered by the nationality signal of the vessel receiving the 
inessage. 

SAFETY CERTIFICATE. 


Radiotelegraph installation :-— 


Class and numbers 
required by Actual class and 


Articles 33 and 34 numbers. 
of the said 
Convention. 


Class of ship :— 
Operators of the 1st Class ... 
Number of 


| 
| 


” els CU Cins Medan S53 
Certificated Watchers ee —_ 


III. That in all other respects the ship complies with the 
requirements of the said Convention, so far as those 
requirements apply thereto. 

This certificate is issued under the authority of the 
Government. It will remain in force until 
The undersigned declares that he is duly authorised by the 
said Government to issue this certificate. . 
(Signature) 
Issued at the day of 


Ortuno y Berte 


io 


il 


Don Em 


In, 


General of Spa 


Postmaster- 
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LAWS AND REGULATIONS 
ARGENTINE REPUBLIC 


N the Argentine Republic the administration of Wireless Tele- 

graphy is in the hands of the Ministry of Marine, the Ministry 
of the Interior and-the Ministry of War. It is the duty of the 
Director-General of Posts and Telegraphs to enforce the Laws 
and Regulations issued by the above-mentioned Departments. 

The following Decree came into force on July r5th, 1913 :— 

ESTABLISHMENT AND ORGANISATION OF WIRELESS 
TELEGRAPH STATIONS. 

1. The erection of wireless telegraph stations by the State is the 
attribute of— 

(a) The Ministry of the Interior, when the object is to establish 
communication in any place for public use. 

(b) The Ministry of Marine, when for strategical purposes 
they are erected on the sea coast, banks of navigable rivers, or on 
vessels of the Fleet. | 

(c) The Ministry of War, when, either fixed or portable, they 
are erected inland, and when they are for military purposes or for 
national defence. 

2. Stations under the jurisdiction of the Ministries of War and 
Marine, which are selected by the Government, may be used for public 
service, shall be subject to the regulations in fora and which may here- 
after be issued in the matter. 

3. It shall be the duty of the Directorate-General of Posts and 
Telegraphs to watch over and administer the public radiotelegraph 
service, in accordance with the powers conferred by the National Tele- 
graph Law of 1875, and No. 4,408 of 1904, and the Decree of the 
Executive dated October 13th, 1908. 

4. Authorisation to establish maritime wireless telegraph stations 
for public use will be granted by the Ministry of the Interior with the 
intervention of the Ministry of Marine. 

5. Radiotelegraph experiments shall not be allowed in the territory 
of the nation without the permission of the Ministry of the Interior being 
first obtained. The Ministries of War and Marine shall in every case be 
informed when permits are granted. This requirement shall not be 
exacted in cases of official trials by the Departments of the Administra- 
tion mentioned in Article 1. 

6. Vessels of the National Mercantile Marine may instal stations 
of any radiotelegraph system on board, provided the latter allow of 
communication with those of the State, for which purpose application 
must be made to the Ministry of the Interior for a licence. 


mi | 


D2 
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Coast stations opened in the country for the service of public corre- 
spondence and those of vessels flying the national flag are hereby sub- — 
jected to such provisions of the International Radiotelegraph and 
Telegraph Conventions as may concern them. 


7. All stations must exchange traffic with the minimum of energy 
necessary to insure good communication. 


Coast and ship stations must satisfy the following conditions :— 

(a) The waves emitted shall be as pure and as little damped as 
possible. 

In particular, the use of transmitting devices in which the 
waves emitted by discharging the aerial directly by sparks is 
forbidden except in cases of danger, or in cases of special stations, 
such as small boats in which the primary power does not exceed 
50 watts. 

(b) The apparatus must be capable of transmitting and receiving 
at a speed of not less than 20 words a minute, reckoning a word at 
the rate of five letters. 

New installations which employ an energy of more than 50 
watts shall be equipped in such a way as to obtain easily several 
ranges less than the normal range, the shortest of which must be 
less than approximately 15 nautical miles. Installations already 
established which used an energy of more than 50 watts shall be 
altered as far as possible in such a manner as to satisfy the fore- 
going requirements. 

(c) Receiving apparatus must allow of receiving with the 
maximum possible amount of protection from disturbance trans- 
missions with wave lengths specified in the present Regulations up 
to 600 metres. 


(d) Stations intended exclusively for determining the position of | 
ships must not operate over a radius greater than 30 nautical miles. 


8. Independently of the general conditions specified in the fore- 
going Article (7), ship stations must also satisfy the following 
conditions :— 

(a) The power transmitted to the radiotelegraphic apparatus, 
measured at the terminals of the generator of the station, must not 
exceed one kilowatt in normal circumstances. 


(b) Subject to the provisions of Article 58, power -exceeding one 
kilowatt may be employed if the ship is under the necessity of 
communicating at a distance of more than 200 nautical miles from 
the nearest coast station, or if, in consequence of exceptional 
circumstances, the communication cannot be made without an 
increase of power. 


9. Merchant vessels shall not be authorised to establish a radio- 
telegraphic service without a deposit being first made to the order of the 
Director-General of Posts and Telegraphs in the Bank of the Argentine 
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Nation as a guarantee for the exchange of its radiotelegraphic service, 
for an amount which shall be fixed according to circumstances, but 
which shall not be less than too dollars national currency (£8 14s. 3d.). 
Such deposit once made cannot be withdrawn until the interested parties 
give such notice that their steamships will no longer continue such 
service, as may be necessary for settling accounts; the itinerary of the 
vessels must be considered in this respect. Ship stations dependent on 
the administration of a country with which settlement of accounts is 
not carried out, shall be considered in the same category. In the latter 
case the deposit must be previously made by the agents of the company 
or the owners of the vessel. 

10. When it is considered convenient to do so, the Directorate- 
General of Posts and Telegraphs may demand to be shown the certifi- 
cate issued to a foreign vessel by its Government licensing the use of 
the radiotelegraph apparatus. 

In the absence of such certificates the Department can satisfy itself 
that the wireless installation on board comply with the conditions im- 
posed by the International Regulations. 

11. Vessels of the National Mercantile Marine which have radio- 
telegraphic stations installed on board can exchange communications 
with coast stations. Merchant vessels which have no radiotelegraphic 
station can make use of radiograms by signalling by means of flags to 
the State semaphores, lighthouses, or pontoons having radiotelegraphic 
installations, provided that the companies, to which such ships belong, 
have one or more vessels equipped with radiotelegraphic stations duly 
authorised for service inscribed in the National Register of Shipping. 

12. Foreign vessels flying the flag of a country which has not 
adhered to the International Convention can exchange radiotelegrams 
with the Argentine stations provided their respective Agents in the 
Republic may have requested permission to do so and have complied with 
the necessary formalities. 

13. Merchant ships which are in the ports or channels giving access 
to ports, may not, under any pretext except in case of danger, use their 
radiotelegraphic apparatus. A fine of 100 dollars (48 14s. 3d.) will be 
imposed for the first breach, and 200 dollars (417 8s. 6d.) for every 
subsequent breach of this”regulation, without prejudice to the licences 
being withdrawn from the ships, should such a course be found 
necessary. The Maritime Police can intervene in these cases to prevent 
the use of the apparatus. | 

14. Persons who instal or make use of radiotelegraphic apparatus 
without previously obtaining a licence, or who clandestinely or surrep- 
titiously tap communications, shall be liable to the penalties established 
by the law relating to National Telegraphs, unless in the cases where 
greater responsibility is involved, such as where the personnel of the 
Army or the Navy is concerned, if considered necessary, without. 
prejudice, to the immediate demolition of the works, 
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15. The work of the radiotelegraphic stations, drrespective of the 
‘object for which they have been installed, shall be organised in such 
a manner as not to disturb the work of other similar stations. In the 
International Service, as regards the frontier stations not dealt with by 
‘the International Convention, the agreements and necessary service 
regulations drawn up between the departments of the Ministries 
interested and the respective foreign States shall be adopted. 

The Ministries of War and Marine may combine the services of 
their stations for strategical purposes. 

If stations are connected exclusively for official service, the cost 
shall be borne by the Ministry on which they depend. 

16. The respective dependencies of the Ministries of War and 
Marine shall furnish the Directorate-General of Posts and Telegraphs 
with the reports which it may require regarding the public radiotele- 
graph service, and they are authorised to deal directly with that Depart- 
ment for such purpose. | 

17. The Directorate-General of Posts and Telegraphs shall intervene 
in matters connected with the international service, and is charged with 
the duty of seeing that the Convention and its regulations are complied 
with ; it must deal with the Berne Bureau and other foreign Administra- 
tions when requesting and supplying the same concerning the radio- 
telegraphic services of the country in the same manner as is at present 
done as regards telegraph service. . 

18 to 31 (inclusive).—These articles relate to wave lengths, 
intercommunication, operators’ certificates, the furnishing of 
information for the Berne list by the Directorate-General of 
Posts and Telegraphs, and other matters as required by the 
International Convention. Article 27 requires stations which are 
classified in the first two categories mentioned in Article 32, to 
have, independently of the power produced by the ships’ pro- 
pelling machinery, a reserve of electric energy, which may be 
storage batteries. The auxiliary power must be able to be 
utilised for at least six hours and have a minimum range of at 
least 80 nautical miles for ships in the first category and 50 nauti- 
cal miles for those in the second category. 


Suip STATIONS. 


32. Ship stations shall be classified within the following 
categories :— 
(1st) Stations of permanent service: for ocean-going steam- 
ships with a capacity to carry fifty or more passengers. 
(2nd) Stations with limited service: for all kinds of steamships 
which carry passengers and are not included in the foregoing con- 
dilions, 
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(3rd) Stations without any fixed hours of service: for vessels 
which do not carry passengers. 

When navigating the following must always be on the watch :— 

(1st) The stations included in the first category. 

(2nd) Those included in the second category during the hours 
appointed for their service, and after those hours during the first 
ten minutes of each hour. 

Stations included in the third category are not bound to any 
regular service as regards being on the watch. 

The category in which the vessel is included must be mentioned 
in the licences issued. 

33 to 65 (inclusive).—These articles cover the drawing up 
and handing in of radiotelegrams, tariff, counting of words 
and collection of charges, signals, and order of transmission, 
delivery of radio-telegrams, etc., which are in accordance with 
the International Convention. 


ACCOUNTS. 

66. For the purpose of accounting coast stations shall be considered 
as the destination of radiotelegrams passing over the lines of the 
national telegraph system to be forwarded -to ships’ stations, and as 
stations of origin of radiotelegrams coming from ships’ stations to be 
transmitted over the lines of the National telegraph system. 

67. Merchant vessels on the National Register may interchange 
radiotelegrams between one another and with foreign ships. 

The accounts for this interchange of service shall be settled directly 
as between the companies working those stations, the station of origin 
_ being debited by the station of destination. 

68. Shipping companies or masters of vessels must balance their 
accounts monthly in the Administration of Posts and Telegraphs of the 
nation in accordance with the form of liquidation which that Department 
will draw up and prepare for the purpose. 

69. The amount of charges received in the public service by the 
radiotelegraph stations of the State shall be paid every month to the 
Administration of Posts and Telegraphs. The form, filled in with the 
necessary information for keeping the accounts respecting radiotelegrams 
interchanged, together with the originals of the messages sent, re- 
transmitted and received, shall be sent every month to the Administrative 
Section of the Directorate-General of Posts and Telegraphs. 

70. The provisions of the two preceding articles shall apply to the 
personnel of the Army in the radiotelegraph stations belonging to the 
Ministry of War; in this case the officers of the Administration of the 
corps shall be charged with the duty of collecting and rendering accounts 
to the Directorate-General of Posts and Telegraphs of the Nation. 

71. Coast and ships’ charges shall be settled by the Directorate- 
General of Posts and Telegraphs with foreign administrations, and the 
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companies to which the stations belong through which the interchange 
of radiotelegrams has been made in accordance with Article XIII. of 
the International Radiotelegraph Regulations. 

MISCELLANEOUS PROVISIONS. 

72. The Telegraph Department ‘of the Nation shall forward over 
‘ts lines the service telegrams sent by the Heads of the Inspection of 
Communications of the Ministries of War and Marine and by superin- 
tendents of the radiotelegraph stations of the State which are opened to 
public service, providing that necessity calls for such action. 

73. The Ministry of Marine may authorise the coast stations to give 
maritime information agencies data and details respecting maritime 
disasters and wrecks or other information which may be of general 
interest to navigators. 

74. The respective offices of the Ministries of War and Marine, in 
agreement with the Directorate-General of Posts and Telegraphs, shall 
determine the character of the radiotelegraph stations to be opened to 
service. 

75. The offices dependent on the Ministries of War and Marine 
shall advise the Directorate-General of Posts and Telegraphs, when 
called upon to do so, for the purpose of carrying out these Regulations. 

76. Coast and ships’ stations are bound to re-transmit radiotele- 
grams when communication cannot be established directly between the 
stations of origin and destination. . 

In such circumstances they must not make more than two re- 
transmissions. 

In the case of radiotelegrams intended for terra firma use may only 
be made of re-transmission to reach the nearest coast station. 

This re-transmission shall be made when the intermediate station 
which receives it in transit is in a position to send it on. 

“7. Coast radiotelegraph stations must always accept with absolute 
priority calls for assistance from vessels in distress, and shall reply in 
the same way to those calls and communicate them with the indication 
‘urgent’? to the lines of the National Telegraph System or to 
addressees. 

“8. The provisions of the International Telegraph Regulations are 
applicable by analogy to the radiotelegraph correspondence in so far as 
they are not contrary to those of the International Radiotelegraph 
Regulations. 

LAW has been issued in accordance with which all ships 

entering or leaving Argentina ports with 50 or more persons 
on board must possess a wireless telegraph installation, under the. 
charge of a competent operator. For use on river steamers the 
wireless must have a range of not less than 200 kilos. (about 125 
miles) and for sea-going vessels a range of at least 500 kilos. 
(about 310 miles). Vessels not complying with the regulations 
wi'l not be cleared. 
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AUSTRALIA 


HE Postmaster-General’s Department controls commercial 
wireless telegraphy in the Commonwealth. The first Act 
was passed in 1905, and is as follows :— 


No. 8 OF 1905. 


1. Short Title.-—This Act may be cited as the Wireless Telegraphy 
Act, 1905. 
2. Interpretation.—In this Act— 
‘* Australia ’’ includes the territorial waters of the Common- 
wealth and any territory of the Commonwealth; 
‘Wireless Telegraphy ”’ includes all systems of transmitting 
and receiving telegraphic messages by means of elec- 
tricity without a continuéus metallic connection between 
the transmitter and the receiver. 


3. Exemption of Ships of War.—This Act shall not apply to ships 
belonging to the King’s Navy. 

4. Exclusive Privileges of Postmaster-General.—The Postmaster- 
General shall have the exclusive privilege of establishing, erecting, 
maintaining, and using stations and appliances for the purpose of— 

(a) transmitting messages by wireless telegraphy within Aus- 
tralia, and receiving messages so transmitted, and 

(b) transmitting messages by wireless telegraphy from Aus- 
tralia to any place or ship outside Australia, and 

(c) receiving in Australia messages transmitted by wireless 
telegraphy from any place or ship outside Australia. 

5. Licences.—Licences to establish, erect, maintain, or use 
stations and appliances for the purpose of transmitting or receiving 
messages by means of wireless telegraphy may be granted by the 
-Postmaster-General for such terms and on such conditions and on 
payment of such fees as are prescribed. 


6. Penalty for Breach of Act.—(1) Except as authorised by or 
under this Act, no person shall— 

(a) establish, erect, maintain, or use any station or appliance 
for the purpose of transmitting or receiving messages by 
means of wireless telegraphy; or 

(b) transmit or receive messages by wireless telegraphy. 

Penalty : Five hundred pounds, or imprisonment with or without hard 
labour for a term not exceeding Five yéars. 

Ships Fitted with Apparatus for Wireless Telegraphy.—(2) Sub- 
section (1) of this section shall not, except as prescribed, extend to appli- 
ances maintained on any ship, arriving from any place beyond Aus- 
tralia, for the purpose of enabling messages to be transmitted from 
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or received on that ship by means of wireless telegraphy, but all such 
appliances shall, while the ship is within Australia— 
(a) be subject to the control of the Postmaster-General ; and 
(b) cnly be used by his authority or as authorised by the 
regulations. 
Penalty : Five hundred pounds. 

7. Forfeiture of Appliances Unlawfully Erected. _ at appliances 
erected, maintained, or used in contravention of this Act or the regula- 
tions, for the purpose of transmitting or receiving messages by means 
of wireless telegraphy, shall be forfeited to the King for the use of the 
Commonwealth. 

8. Search Warrants for Appliances Unlawfully Erected._(1) If a 
justice of the peace is satisfied by information on oath that there is 
reasonable ground for supposing that any appliance is established, 
erected, maintained, or used in contravention of this Act or the regula- 
tions, for the purpose of transmitting or receiving messages by means 
of wireless telegraphy, he may grant a search warrant to any person. 

(2) A search warrant under this section shall authorise the person 
to whom it is addressed to break and enter any place or ship, where the 
appliance is or is supposed to be, either by day or by night, and to seize 
all appliances which appear to him to be used or intended to be used 
for transmitting or receiving messages by means of wireless telegraphy. 


9. Proceedings in Respect of Offences.—(1) Proceedings for any 
offence against this Act may be instituted in any Court of Summary 
Jurisdiction, and any person proceeded against under this section may 
be dealt with summarily or may be committed for trial. 


(2) The Court in dealing summarily with any accused person under 
this section may, if he is found guilty of any offence against this Act, 
punish him by imprisonment with or without hard labour for any period 
not exceeding six months, or by a penalty not exceeding Fifty pounds. 


10. Regulations.—The Governor-General may make regulations, 
not inconsistent with this Act, prescribing all matters which by this Act 
are required or permitted to be prescribed or which are necessary or 
convenient to be prescribed for carrying out or giving effect to this 
Act. 


WIRELESS TELEGRAPHY REGULATIONS. 
. These Regulations may be cited as the Wireless Tee 
nae 1913. 


2. In these Regulations, unless the contrary intention appears :— 
‘‘ Australian ship’? means a ship registered in Australia ; 


‘British ship’? means a British ship other than an Australian 
ship ; 
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‘ Foreign, ship ’? means a ship other than an Australian ship or 
a British ship ; 

_ “Harbour ”’ includes any harbour properly so called, whether 
natural or artificial, or any estuary, navigable river, pier, jetty, or 
other work in or at which a ship can obtain shelter, or ship or 
unship goods or passengers ; 

y+ ‘Land Station”? means a station, not being a ship station, 
for the transmission and receipt of messages by means of wireless 
telegraphy ; 

‘‘ Ship Station ’’ means a ship (not ener moored) having 
installed thereon appliances for the transmission and receipt of 
messages by means of wireless telegraphy ; 

‘Territorial Waters’? means the territorial waters of the 
Commonwealth and those of any territory of the Commonwealth, 
and includes harbours; 

‘““ The Act’? means the Wireless Telegraphy Act, 1908. 


KINDS oF LICENCES. 


3. Licences under Section 5 of the Act may be (a) General Licences, 
or (b) Supplementary Licences. 


4. General Licences.—(1) A General Licence shall be granted only 
in respect of ship stations on Australian ships. 


~ (2) Any number of ships belonging to the same company or person 
may be included in a General Licence. 

(3) A General Licence may be in accordance with the form in the 
Schedule, and shall include the terms and conditions set out in that 
form. 

(4) A General Licence shall be for a period of one year from the date 
thereof, but may be renewed from time to time. 

5. Supplementary Licence.—(1) The Postmaster-General may grant 
to the holder of a General Licence a Supplementary Licence in respect 
of any ship belonging to him and not included in the General Licence. 

(2) A Supplementary Licence shall be in such form as the Post- 
master-General thinks fit, and shall be deemed to be incorporated with 
the General Licence, and the General Licence shall apply to each ship 
included in the Supplementary Licence to the same extent as if the 
ship had been included in the General Licence. 


6. Fees for Licences.—The fees for licences shall be as follows :— 
For a General Licence for ship stations or for any renewal 
thereof—Five shillings for each ship included in the licence. 

For a Supplementary Licence for ship stations or for any re- 
newal thereof—Five shillings for each ship included in the 

licence. 

The fees prescribed by this Regulation shall be epay able vin. 
advance. } 
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7. Application for a General Licence.—(1) An application for a 
General Licence must be in writing, and must set out the following 
particulars: (a) the names of the different ships to be included therein ; 
(b) the ports in Australia at which the ships are registered; and (c) the 
system of wireless telegraphy to be used on the ships. 

(2) Before granting the licence the Postmaster-General may require 
the applicant to furnish such additional particulars as he thinks 
necessary. 7 


8. Condition as to Syntony, etc.—Before any General Licence is 
granted, the applicant must satisfy the Postmaster-General that the 
wireless telegraphy apparatus or appliances to be worked in pursuance 
of the licence complies with the regulations for the time being in force 
governing syntony and wave length. 

9. Licences to be in Duplicate.—(1) Every licence shall be made out 
in duplicate, and one part shall be issued to the Licensee and the other 
retained in the Department of the Postmaster-General. 

(2) Before the licence is issued to the applicant he shall execute the 
part of the licence to be retained in the Department. 

10. Renewal of a Licence.—(1) A General Licence or Supple- 
mentary Licence may be renewed by writing thereon a memorandum 
stating the period for which it is renewed. | 

(2) The memorandum of renewal must be signed by the Postmaster- 
General or by some officer authorized by him. 

(3) The renewal may be made at any time within one month before 
or one month after the expiry of the licence. 

(4) The memorandum is to be written on both parts of the licence. 


11. Revocation of Licence.—The Postmaster-General may, by 
notice in writing, revoke and determine any licence, as to all or any 
of the ship stations included therein, on the ground of the licensee having 
failed to comply with any regulation for the time being in force under 
the Wireless Telegraphy Act 1905, or on any other ground specified in 
the licence. 


12. Powers of Inspection.—The Postmaster-General or any Deputy 
Postmaster-General or any person thereto authorised in writing by the 
Postmaster-General or by a Deputy Postmaster-General may at all 
reasonable times enter upon any ship station or land station on which 
wireless telegraphy appliances are installed, or are in course of being 
installed, in pursuance of a licence, and may inspect such appliances 
and the working and user thereof. 


13. Communications between Ship and Land Stations.—When 
communications are made by means of wireless telegraphy between a 
ship (whether British, Foreign, or Australian) in territorial waters and 
a wireless telegraph station on land, the rules in force for the working 
cf wireless telegraphy at that station shall be observed. 
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14. Application of the Radiotelegraphic Convention and Regula- 
tions.—The provisions of the Radiotelegraphic Convention and the 
Service Regulations for the time being in force thereunder, so far as 
such Convention and Regulations are applicable, shall apply to all 
wireless telegraphy installations available for the transmission or receipt 
of private messages, whether installed by the Commonwealth or under 
Licence, and whether at ship stations or land stations, and every 
Licensee shall comply therewith. 


15. Appliances to be Worked so as to Avoid Interference with other 
Appliances.—(1) The wireless telegraphy appliances on board any ship 
(whether an Australian ship, a British ship, or a foreign ship) in terri- 
torial waters shall be worked in such a way as not to interrupt or 
interfere with— 

(a) Naval or Military signalling; or 
(b) the transmission of messages between other wireless tele- 
graph stations. 

(2) In this regulation Naval or Military signalling includes signal- 
ling or communicating, by means of any system of wireless telegraphy, 
by the King’s Imperial or Colonial Naval or Military Forces. 


16. Appliances not to be Worked while Ship in Harbour.—Except 
by permission of the Postmaster-General, the wireless telegraphy 
appliances on board any Australian ship, British ship, or foreign ship 
(other than a ship of war) shall not be worked or used whilst the ship 
is in any harbour in Australia or any territory of the Commonwealth. 


17. Application of Defence Regulations to Foreign Ships of War 
in Harbours.—The use of wireless telegraphy appliances on board any 
foreign ship of war while in any harbour in Australia or any territory 
of the Commonwealth shall be subject to such rules (whether prohibitive 
or regulative) as the Governor-General may think fit to make. 


18. Powers of Governor-General in Emergencies.—lf at any time, 
in the opinion of the Governor-General, an emergency has arisen in 
which it is expedient that the Commonwealth Government should have 
control over the transmission of all messages by wireless telegraphy, he 
may by notice in the Gazette prohibit for such period as he thinks 
necessary the use of wireless telegraphy on board foreign ships in 
territorial waters. 

19. Control of Appliances in Emergencies.—(1) In case of emer- 
gency, any officer in command of any ship of war of His Majesty’s 
Navy (whether Imperial or Colonial), or any officer in command of 
any part of the Defence Force, may— 

(a) take possession of any wireless telegraphy appliances 
installed on any ship in pursuance of a licence and use 
such appliances for the King’s service; or 

(b) plate any person in control of any such appliances; or 
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(c) direct the licensee or person in charge of such appliances to 
submit to him all or any messages tendered for trans- 
mission or received by means of such appliances; or 

(d) stop or delay or direct the licensee or person in charge of 
such appliances to stop or delay the transmission or 
delivery of any such messages or to deliver them to him; or 

(e) direct the licensee or person in charge of such appliances to 
comply with all such directions as he thinks fit to give with 
reference to the transmission or receipt of messages by 
means of such appliances. 

(2) Every licensee and every person in charge of any wireless 
telegraphy appliances installed in pursuance of a licence shall comply 
with this regulation, and all directions issued in pursuance thereof. 

(3) Reasonable compensation shall be payable to the licensee for 
any damage to the appliances arising in consequence of the exercise of 
the powers conferred by this regulation. 

20. Use of Wireless Telegraphy for Naval or Military Purposes.— 
These regulations shall not prevent the use, without licence, by the 
naval or military authorities of wireless telegraphy for naval or military 
purposes: Provided that in time of peace each wireless telegraphy 
installation (other than a mere temporary installation) to be used shall 
be authorised in writing by the Minister of Defence and notice in writing 
of the installation shall be sent to the Postmaster-General. 

_ The form of licence set out in the schedule to the above 
regulations is similar to that employed by the British Post Office. 
It is laid down in Rule I. that the 

‘‘ Apparatus shall be deemed to be ‘ syntonised’ when the trans- 

mitting apparatus is so adjusted as to communicate with a 
receiver which has a corresponding adjustment, and to produce 
as little effect as possible on a receiver not having a correspond- 
ing adjustment. The aerial antenna must be continuous and 
without a break when in the transmitting condition. If two 
waves are emitted, neither may differ from the normal wave of 
the station by more than 3 per cent., provided that in the case 
of stations using 5 kilowatts or over this variation shall not 
exceed 2 per cent.”’ 


; HE following Regulation, dated the 28th October, 1914, was 
made under the Wireless Telegraphy Act, 1905, and the Tele- 
graph Act, 1909 :-— 
Control of Radiotelegraphic Communication in Emergencies. 
(1) The Postmaster-General may, notwithstanding anything con- 
tained in a licence issued to a licensee under the Wireless Telegraphy 
Regulations 1913, by order published in the Gazette, prohibit for such 


time as he directs any licensee (whether licensed in respect of a land 
station or a ship station) from communicating with any radiotelegraph 
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station licensed by, or belonging to, or in any country which is at war 
with His Majesty the King, or the possessions thereof. 

(2) Any order under this Regulation may prohibit all communica- 
tions whatever, or may permit communications to particular stations, 
or under special circumstances. 


Navigation Act ; 


HE Commonwealth Parliament have passed a new Navi- 
gation Act which contains a clause making it compulsory for 
ships trading in Australian waters to be equipped with apparatus 
for wireless telegraphy. This matter is dealt with in Section 236 
of the Act, and the text of the section given below is as under :— 


EXTRACT FROM NEW NAVIGATION AGT eIgt2: 
Division VI.—S1GNALs OF DISTRESS. 


oA aoe ie oe ot aes 

7g 0 a ne si as ane 

eae ds. ae ee wae eve 

236 (1) Except as prescribed, every foreign-going ship, Australian 
trade ship, or ship engaged in the coasting trade, carrying fifty or more 
persons, including passengers and crew, shall before going to sea from 
any port in Australia be equipped with an efficient apparatus for 
wireless communication in good working order in charge of one or more 
persons holding prescribed certificates of skill in the use of such 
apparatus. 


(2) For the purposes of this section apparatus for wireless com- 
munication shall not be deemed to be efficient unless :— 


(a) It is capable of transmitting and receiving messages over a 
distance of at least one hundred miles, day and night. 


(b) The person controlling the operator undertakes in writing to 
the Minister to exchange, and does, in fact, exchange, as far 
as may be physically practicable (of which the master shall be 
the judge) messages with shore or ship stations using similar 
or other systems of wireless communication; and 

(c) There is provided, in connection with the apparatus, and ready 

for use whenever from any cause the ordinary supply of 
electrical power is not available, a battery of accumulators of 
such capacity as to insure for a period of at least six hours 
communication of the efficiency prescribed in paragraph (a) of 
this sub-section. 

(2a) The equipment shall, if so prescribed, include a silent chamber 

for the receipt of messages. 

(3) The master of a ship required by this section or the regula- 

tions to be equipped with wireless telegraphy apparatus shall not 
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take her to sea, and the owner of a ship required to be so equipped 
shall not permit her to go to sea, unless the requirements of this section 
have been complied with. 

Penatty: One Thousand Pounds. 

(4) The regulations may prescribe the times and hours during 
which an operator shall be in attendance on the apparatus, ready to 
receive or transmit messages. . 

(s) Except as otherwise prescribed, the provisions of this section 
shall not apply to ships plying exclusively between ports in Australia 
less than two hundred miles apart. 

In addition to the clauses quoted above, the following new 
sub-clause was to be proposed by the Minister for Defence in the 


Seuate.—— 

‘©The Governor-General may make regulations in accordance with the 
provisions of any International Convention to which the United 
Kingdom is a party relating to the use of Wireless Telegraphy on 
ships, and such regulations may be in addition to or in substitution 
either wholly or in part for the provisions of this section.” 


AUSTRIA 


a Baie following Decree of the Ministry of Commerce, dated 7th 
January, 1910, 1s concerned with wireless telegraph 

stations in the Austrian Empire, on board Austrian ships, and on 

ships of foreign nationality in Austrian territorial waters :— 


(1) In accordance with a High Decree of Parliament of January 
16th, 1847, and the Decree of the Ministry of Commerce, dated 
April 28th, 1905, the erection and working of Wireless Telegraph 
stations in the Austrian Empire and on Austrian ships is a State 
concession, to acquire which a written application (liable to Stamp 
Duty), containing a description of the station and a diagram of con- 
nections, must be submitted. 

(2) The choice of system, apparatus, and fixtures, as well as the 
establishment of coast and land rates within the limits of the Wire- 
less Telegraph agreement of 1909, and the supplemental regulations 
are the prerogative of the Ministry of Commerce. 

(3) The general regulations for ‘Wireless Telegraph stations on 
board ships are shown below. 

(4) Wireless Telegraph stations on board ships must fulfil the 
following conditions :— 

(a) They must be of equal technical efficiency to systems other 

than that adopted in the stations, and they must be able to 
inter-communicate with other systems. 


(b) The system adopted must be one of ‘‘ syntonisation.’’ 
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(c) The speed of transmission and reception must not, under 
normal circumstances, be less than twelve words (each of 
five letters) per minute. 

(d) The power possessed by the apparatus must not exceed, in 
normal conditions, 1 kilowatt. A greater power can be used 
when the ship is under an obligation to exchange messages at a 
longer distance than 300 kilometres from the nearest coast 
station, or when the transmission can only be effected by 
means of a higher power than specified. 

(s) The working of Wireless Telegraph stations on board foreign 
ships in Austrian territorial waters is dependent upon the previous grant 
of a State concession. This regulation does not apply to war-ships or 
ships in distress. If a foreign vessel employs its Wireless Telegraph 
station without authorisation, the State authorities may take steps to 
prevent the working of the station in Austrian territorial waters. 


DOCUMENT OF CONCESSION. 


HE Ministry of Commerce hereby grants to .......... een 

| OS Oe ee the concession for the installation and 
- working of a wireless telegraph ship station on board the 
Sie is eke ss ten canc ce Pos and reserves to itself the right to 
cancel same at any time. The concession is granted on the 
following conditions :— 

(1) The Wireless Telegraph station must be erected according to 
the description in the application and according to the diagram of 
connections. 

Supplemental changes in the technical installation which would 
have an effect upon the transmitting and receiving speed of the station 
cannot be undertaken without the consent of the Ministry of 
Commerce. 

(2) The concessionnaire must pay an annual recognition fee of 
20 Kronen for the station. 

(3) The Telegraph Directorate is entitled to empower their officials 
to examine the station and to control the working of the same. 

Opportunity must be given to officials of the Austrian Navy, on 
their request, to make themselves acquainted with the working of the 
station apparatus. 

Collusion in order to keep back details of the condition of the 
station from the official authorities is inadmissible. 

(4) The Telegraph Directorate reserves to itself the right of 
using the station at any time, completely and absolutely, or for a 
definite kind of correspondence, and this they may do without giving 
their reasons, or without the concessionnaire being able to claim any 
indemnity. 

(5) In case of war and mobilisation the station must be closed. 
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The commander of the ship must superintend the closing and make 
himself responsible for it. 

The control over the supervision of this measure is confined to 
the military authorities. 

(6) Only Austrian subjects can be employed as telegraph operators, 
and they must be able to show a testimonial to the effect that they 
have successfully passed the special examination of the Telegraph 
Directorate. 

Wireless telegraph operators on board ship must be provided with 
a sea service book, they must be enrolled in the muster, and must be 
subject to the ship’s discipline. 

In case of the cancelling of the above-mentioned testimonial by 
the State Telegraph Directorate, a telegraph operator must be dis- 
missed immediately. 

Every change of operator must without delay be’ notified to the 
marine authorities in Trieste. 

(7) The concessionnaire must allow to third persons the services 
of the station on payment by them of the normal charges. 


(8) The station charge amounts to...a word. The lowest 
telegram amounts to... Kronen. The charge belongs to the under- 
writer. 


(9) The station must exchange news with all coast stations, and 
with all other ship stations without prejudice as to the system of 
wireless telegraphy used by these stations. 

(10) As regards the working of the station and the scale of the 
tariff, the regulations of the International Radio Telegraph Convention 
and its supplemental regulations must be observed, in the same manner 
as all measures published by the Telegraph Directorate. 


The call signal of the station is established as .............. 


HE following is a copy of the Decree of the Minister of 

Commerce of November 8th, 1g1o, concerning the instal- 

lation of wireless stations on passenger ships engaged in the 
carrying service abroad :— 

Austrian vessels of the merchant service making voyages from 
Austrian ports and carrying passengers beyond Gibraltar or Aden must 
be fitted with wireless telegraph apparatus. 

With regard to the fitting, working, and staff of such wireless 
stations, the conditions of the Decree of the Ministry of Commerce 
dated Januury 7th, 1910, must be complied with. Such stations must 
be capable of exchanging telegrams at a distance of 100 nautical miles, 
and above all must be of use, at the request of the Captain, for rescue 
purposes and for the safety of the vessel by communication with coast 
stations or with the stations of other ships without distinction of system. 

The Royal Imperial Masters of Ports as well as Consuls are 


S. L. H. Rydin 


Director of Telegraphs, 
Sweden. 
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authorised to forbid the carrying of passengers on any ships passing 
beyond Gibraltar and (or) Aden not so fitted. 

This decree will come into force one year after notice of same has 
been published. 


HE following Regulation of the Ministry of Commerce, 
dated March ist, 1912, concerns the erection of a wireless 
telegraphy inspectorate in Trieste, and the erection and regulation 
of wireless telegraphy offices on Austrian vessels. 
(1) In accordance with the High Decree of 15th February, 1912, 
a Royal Wireless Telegraphy Inspectorate has been created, which 
is immediately subordinate to the Ministry of Commerce. On and after 
April, 1912, this department shall control the Wireless Telegraph offices 
on board Austrian ships, private Wireless Telegraph offices on Austrian 
ships and foreign ships in Austrian territorial waters. 


REGULATIONS. 


The following normal Regulations governing the installation 
and working of wireless telegraph offices on board Austrian ships 
came into force on April ist, 1912 :— 

(1) Wireless Telegraph offices on board ships under the State direc- 
tion shall carry the sign ‘‘Kk Bordtelegraphamt”’ (Royal Tele- 
graphy Office on Board Ship), together with the name of the vessel. 

(2) The owner of a vessel who requires a Wireless Telegraph 
office must apply to the Ministry of Commerce, and must give the 
following particulars :— 

(a) The name of the ship and the time and date when the installa- 

tion is required to be erected. 

(b) The routes on which the ship will be principally engaged. 

(c) The accommodation for first and second-class passengers on 

board. 

(3) The Ministry of Commerce must, within a period of two 
months, inform any applicant for a Wireless Telegraph installation 
on board ship whether such an installation will be granted, and, if 
so, upon-what terms. 

Provided the vessel on which it is proposed to instal a Wireless 
Telegraph office comes within the scope of the Decree of the 
Ministry of Commerce, dated November, 1910 (concerning the equip- 
ment for Wireless Telegraphy of long-voyage passenger ships) the 
Ministry of Commerce must grant any application made in accordance 
with these regulations. 

In cases where the Ministry declines to grant an installation, it is 
not called upon to state any reasons for its refusal. A written agree- 
ment is in all cases drawn up between the State Department and the 
owner of the vessel when an installation is granted. 
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In the event of any change in the regulations, a new agreement 
must be made. ? 

(4) The Wireless Telegraph office shall be installed as near as 
possible to the date required by the shipowner, provided the application 
sent has duly satisfied the conditions laid down in Regulation 2. The 
period during which the installation is granted is usually six months. | 

The State department shall bear the entire cost of the fitting and 
furnishing of the Wireless Telegraph office, which is to remain the 
property of the State. The department shall undertake to maintain 
the office in a state of efficiency and to supervise the working of the 
installation through its own servants. 

(s) The shipowner shall be responsible for the cost of all arrange- 
ments on board, services of the ship’s personnel, materials and plant 
necessary for the proper installation and working of the Wireless 
Telegraph office, as well as the necessary electric power. 

The shipowner’s obligations with regard to these arrangements 
are set forth in detail in the written agreement referred to in 
Regulation 3. 

The shipowner shall be required to provide adequate facilities 
for the telegraphists on board, to enable them to carry out their 
duties in an efficient manner; and the telegraphists must be made 
acquainted with the course and speed of the ship, soundings, and 
distances from foreign stations, as well as meteorological data. 

6. The shipowner must pay the salaries due to the telegraphists 
for each voyage, which amounts thus paid will be refunded by the 
State, who will inform the owner, before the departure of the vessel, 
the amount of salary due to the telegraphists and the dates when the 
salaries become due. 

The owner of the ship must make suitable provision for the 
safety of the telegraphists on board. 

The owner must, at his own cost, carry out the following duties :— 

(a) Carry telegraphists of the Royal Austrian Navy between 
Pola and Trieste when ordered to transfer them to or from 
the Wireless Telegraph Inspectorate at Trieste. 

(b) Transfer the ship’s telegraphists between the port. and the 
ship which is being equipped with a Wireless Telegraph office, 
or between two ships, and provide for the maintenance of the 
telegraphists during the transfer. 

(c) First-class travelling expenses and maintenance of the chief 
officials of the Royal Telegraph Department shall be pro- 
vided when the officers are proceeding to take up their 
duties. Second-class travelling expenses shall be provided for | 
officers of lower rank. 

(7) The shipowner must contribute to the State Department an 

annual sum for the cost of the Wireless Telegraph office on board. 
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In the case of ships which come under the decree of the Ministry of 
Commerce dated November, 1910, the amount which the shipowner 


must contribute is from Kr. 2,200 to 2,500 (41,100 to 41,250)—the 
amount depending upon whether the apparatus is of the first or 
second-class type. The Ministry of Commerce will decide under which 
class the apparatus comes. The annual amount is payable in advance, 


in instalments, which become due on the first day of the months 


January, April, July, and October. The liability of the owner of 
the vessel becomes due on the date when the Wireless Telegraph 
office on board commences operations, and ceases on the date of the 
closing of the office; but in any case not before the expiration of the 
term of notice. 

If the ship should be lost, the obligation to contribute ceases on the 
date of the loss, and when this is not known, the obligation is dated 
from the last date on which the ship was heard. 

When a vessel has received through its Wireless Telegraph office 
distress messages from other ships, and has thus saved or helped to 
save another ship, the owner must pay to the State Department 3 per 
cent. of the net sum received by him for salvage. 


(8) Service messages to and from the owner of the ship are dealt 
with at ordinary rates; ‘‘shipowner telegrams’’ which are wireless 
telegrams transmitted by the captain of the ship to the owner, or to 
the managing officials or agents, and which deal with the crew, 
passengers, cargo condition, voyage, conduct, or damage of the ship, 
are not transmitted in the interests of a third person. 

‘‘Ship Service Telegrams”? are wireless telegrams exchanged by 
the captains of ships under the same ownership. Both classes of 
telegrams must be composed by the senders, and code words must be 
used as far as possible. A copy of the code must be deposited on 
board ships that have to transmit shipowner and ship service tele- 
grams, and likewise in the office of the department. Such telegrams 
must be written by the sender on a form having a detachable receipt 
coupon provided for the purpose. They are only transmitted when 
the receipt coupon has been impressed with the ship’s stamp, and 
this stamp must agree with the stamp which is deposited by the 
commander of the vessel in the wireless telegraph office on board. 


(9) The coast and land charges for shipowner telegrams are 
deferred and are fixed on the basis of the receipt coupon in the wireless 
office on board. These charges must be checked immediately after 
the arrival of the ship in her own port against the amount of the 
receipt in the wireless telegraph office on board. 

The charges for private telegrams may be collected in cash by 
the officer in charge of the wireless telegraph office, at the time of 
the despatch of the telegram, or they may be placed to credit. 


(10) Telegraph operators on board are subject to the general disci- 
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pline of the ship, and to the instructions of the captain or: his 
representatives. They must not, however, be called upon to par- 
ticipate in any of the ordinary business of the ship. 

Free access to the premises of the telegraph office is allowed to 
the captain or to his representatives. Other members of the crew 
may have access to these premises only for the purpose of executing 
the duties mentioned in Regulation 5. 

A member of the crew must be sufficiently competent to take the 
place of the operator in case of necessity, and before the beginning 
of the voyage the person so appointed must be sworn to secrecy in 
the usual way. 

(11) The State shall provide a Wireless Telegraph offite on board 
ship when it deems it necessary for a definite or indefinite period, and 
in this case the owner has no claim to indemnity. 

In the case of mobilisation or war the embargo on the Wireless 
Telegraph office of a ship can be ordered by the Royal Austrian Navy 
or by a Royal Austrian Consulate. 

The captain of a ship is responsible for the closing of a telegraph 
office when such an order proceeds from the authorities mentioned. 

(12) The State may at any time create a Wireless Telegraph 
office on a ship not limited to the decree referred to in Regulation 3. 
The owner of the ship must receive not less than six months’ notice 
of the intention to create such an office; but, where circumstances 
warrant it, this period of notice shall not be observed. i 

The owner must give six months’ notice in writing of his inten- 
tion to terminate the agreement referred to in Regulation 3, and in the 
case of the sale of the ship three months’ notice. 

After the expiration of the notice the Wireless Telegraph office 
will be dismantled (except in the case of the ship sold abroad), but 
the dismantling shall take place only when the ship is in an Austrian 
port. 

In the event of the dismantling of the office taking place in a 
port other than that of Trieste, the shipowner must pay for the 
technical dismantling and material belonging to the State, and he 
must despatch the apparatus to Trieste at his own cost, and pay the 
fares of the telegraph operators to the last-named port. 


Temporary Service Regulations for Wireless Telegraphists, 
A.—GENERAL. 

1. In the Wireless Telegraph service of the Government Post and 
Telegraph Organisation, and, outside the Royal Naval Reserve, State 
employees under the title of ‘‘ Funkentelegraphisten ’’ (wireless tele- 
graphists) will be employed. 

The appointment of wireless operators will only take place in case 
of a lack of Royal Naval Reserves. 

The conditions of service of wireless operators is subject to the 
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following regulations, which, however, do not in any way affect 
discipline on board ship either of Captains, Port Officials, or Consuls. 


B.—-APPOINTMENT. 


The conditions ‘for the appointment of wireless operators are as 
under :— 

1. Proof of Austrian citizenship. 

2. Freedom from any conviction in a criminal court. 

3. Age.limit, between 18 and 40 years. 

4. Proof of bodily fitness and general capability for the service. 

s. Proofs of the necessary knowledge of languages for the special 
conditions of service. 

6. Proof. of capability to obtain a ship’s telegraphist’s certificate 
in case one year has expired since the issue of the certificate held by the 
applicant or since the last practical work done by him. The applicant 
has to prove that he has sufficient practice to enable him to carry on 
the service in an appropriate manner. 

7. Applicants under age must present proof of permission to enter 
the service from parents or those responsible for them. 


The following are excluded from appointment :— 


1. Those who, through conviction in a criminal court have lost the 
right to enter the State service providing they have not regained same. 

2. Those who have been bankrupts or who are trustees or 
guardians. 

3. Those who have been employed by the State, and through some 
fault of their own have been dismissed therefrom. 

Should a person who according to these regulations is excluded 
from appointment by any chance be appointed without the approval of 
the Minister of Commerce, he shall be considered as no longer belong- 
ing to the Service from the time that his undesirability for the Service 
is proved, and at once be dismissed therefrom without further ado. 

4. Appointment is made by the Wireless Telegraph Department in 
Trieste by means of Service contract and either :— 
(a) by notice, or 
(b) for a certain voyage. 

For appointment for a voyage only temporary use of the services 
of an operator as far as can be foreseen would be made, and State 
officials do not undertake any responsibility for the disadvantages which 
may be caused to an operator through the prolongation of the duration 
of a voyage of any ship where he may be engaged. 

When appointments are being considered, those persons who have 
requested the Inspectors’ Department of the Service to put them in 
special or certain positions will first be taken into account. 

The Service contract will be made in duplicate, one copy being 
handed to the employee against receipt for same, the other one being 
kept by the officials of the Department, 
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5. Wireless operators will be sworn in by the officials of the Wire- 
less Department. The form of oath will be the one prescribed for other 
State officials. 

C.—RIGHTS AND DUTIES. 


6. For appointments subject to notice salary will be paid monthly. 
The monthly salary is due from the first to the last day of service 
inclusive. 

Whether the salary commences or ends during the course of a 
calendar month, only the aliquote part will be paid, and 30 days will be 
reckoned as being one month. 


7. For appointments for voyages salary will be paid by the day. 
The daily salary is due from the first to the last day of service inclusive. 


In case a telegraphist who was appointed for a voyage should enter 
upon duty where he is subject to notice, he is entitled to any money 
outstanding under the conditions of the previous terms of appointment. 


8. The payment of salary as mentioned in Par. 6 and 7 will take 
place on the last day of each month, but should an operator leave the 
service on a day other than the last of the month, he will be paid when 
he leaves. During a voyage the payment of salary will be made by 
the paymaster of the shipowners. 


For voyages beyond the Mediterranean and Black Seas only one- 
half of the salary will be paid during the voyage, the other half being 
paid by the Wireless Telegraph Dept. at the end of the voyage. 

g. Beside the regulation pay as per Par. 6 and 7, the wireless 
operator has a right to the following :— | 


(1) The benefits conferred by the Regulations of the Board of 
Trade of March ist, 1912, R.G.BI. No. 43 from the shipowners, 
and especially for sustenance and attention on board. 


(2) A share in the profits of telegrams transmitted as per the 
special rules. 
Telegraphists appointed subject to notice are further allowed: — 
(a) For the period when not on board they receive an extra 
allowance of kronen 2 per day. 


(b) For proofs of a mastery of a foreign language or languages, 
kronen 5 per month for each foreign language. 


10. Operators may wear uniform whether on or off duty, but the 
wearing of any other uniform than that described in Supplement 5 is 
not permitted. Operators must use or allow to be used the wireless 
installations under their care only for the benefit of the State, and are 
moreover to continually bear in mind the safety of the ship. 


Before going aboard, wireless operators must see that they have a 
sea Service Book in their possession, 
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E.—-CANCELLATION OF THE SERVICE CONTRACT. 
19. The Service Contract of operators appointed on notice may be 
cancelled :— 
(1) By a six months’ notice from either party. 
(2) By the obligation to enter the military service as prescribed 
by the law for the duration of the said military service. 
(3) By dismissal. 
20. The Service Contract of operators appointed for voyages may 
be cancelled :— 


(1) After the expiry of three days from the date of return from 
a voyage. 

(2) By dismissal. 

21. Except when a telegraphist has been dismissed from the 
Service, he has the right to a reference covering the period of his 
service. 

F.—STAFF RECORDS. 

22. At the Inspectors’ Office of the Wireless Telegraph Department, 
complete data regarding each wireless operator will be kept. The 
operator is bound to give any particulars by document or otherwise, 
and also to report any changes necessary in the said data. 


BAHAMAS 


Ae Act to restrict the use of wireless telegraphy except under 
certain conditions (1902) :— 

1. This Act may be cited for all purposes as ‘‘ The Wireless Tele- 
graphy Restriction Act, 1902.” 

2. From and after the passing of this Act it shall be unlawful 
for any person in these islands to transmit or receive messages across 
the seas by means of any wireless telegraphy whatsoever (‘‘ or to erect, 
construct, establish, or maintain any instrument or apparatus for the 
purpose of transmitting or receiving such messages’’—added by an 
Act of 1903), unless such person shall have previously received the 
consent in writing, under the hand of the Colonial Secretary of the 

Governor in Council, authorising the same. 
| 3. Any person violating the provisions of this Act shall be liable, 
on summary conviction, to a penalty not exceeding £4,200, anything 
in the Magistrates’ Act, 1896, to the contrary notwithstanding. 


BARBADOS 


WIRELESS ACT, 1905. 
HIS Act may be cited as the Wireless and Submarine Telegraph 
Act, 1905. 
2. (1) The West India and Panama Telegraph Company shall not 
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lay down or maintain a new telegraph cable nor shall any other 
company or person lay down or maintain any telegraph cable upon 
the foreshore and bed of the sea except under and in accordance 
with an Act of the Legislature. 


(2) A person shall not establish any wireless telegraph station, 
or instal or work any apparatus for wireless telegraphy in any place 
in this island except under and in accordance with an Act of the 
Legislature. 


(3) If the West India and Panama Telegraph Company lays 
down or maintains a new telegraph cable or if any other company 
or person lays down or maintains any telegraph cable upon the fore- 
shore or bed of the sea without the authority of an Act of the Legis- 
lature in that behalf, the company or person shall be liable, on 
conviction before a Police Magistrate, to a penalty not exceeding 
4 too and shall forthwith remove the telegraph cable, and if the tele 
graph cable be not removed within one day after such conviction the 
company or person shall be liable to a penalty not exceeding 450 for 
each day thereafter during which the company or person shall fail 
to remove the telegraph cable. Provided, that the Governor-in-Execu- 
tive Committee may at any time after the expiration of one day from 
the date of the conviction cause the same to be removed and 
destroyed. 


(4) If any person establishes a wireless telegraph station without 
the authority of an Act of the Legislature in that behalf, or instals 
or works any apparatus on any place in this island for wireless tele- 
graphy without such authority in that behalf he shall be liable, on 
conviction before a Police Magistrate, to a penalty not exceeding 
#100, and further be liable to forfeit any apparatus for wireless 
telegraphy installed or worked without such authority. 

(5) If a Police Magistrate is satisfied by information on oath 
that there is reasonable ground for supposing that a wireless telegraph 
station has been established without legal authority in that behalf, 
or that any apparatus for wireless telegraphy has been installed or 
worked in any place within his jurisdiction without such authority 
in that behalf, he may grant a search warrant to any police officer 
named in the warrant, and a warrant so granted shall authorise the 
officer named therein to enter and inspect the station or place and 
to seize any apparatus which appears to him to have been used, or 
intended to be used, for wireless telegraphy therein. 


(6) No proceedings shall be taken under any of the provisions of 
this section except by order of the Governor. 
3. This Act shall continue in force until the 31st day of March, 


1907. (By an amending Act of 1908, this Act continues in force until 
repealed by the Legislature.) 
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BELGIUM 


HE following Decree came into force on November 3rd, 
. 1913 :— 

In virtue of the law of March 6th, 1818, relating to the penalties to 
‘be imposed for contraventions of the administrative regulations in the 
interior, as also to those which might be called into force by the by- 
laws of provincial and communal authorities, on the suggestion of our 
Minister of Marine, Posts, and Telegraphs, we do and hereby decree :— 

1. On Belgian territory and on Belgian ships every kind of electrical 
radiating apparatus or installation capable of being used for or inter- 
fering with either the transmission or the reception of radio-telegraphic 
or radio-telephonic signals, as well as every projected removal of or 
modification to, or in the arrangement of an authorised installation, 
must be submitted to the Marine Department previous to any steps being 
taken which may be considered as a commencement of such a project. 

_ The applicant for a licence must indicate the nature of the installa- 
tion, the object of its exploitation as regards ship stations, the tariff of 
taxes which it is intended to charge, the details of the apparatus and 
methods to be employed, the wave length, the hours of working, and 
generally all information of such a nature as will permit of a complete 
study of the project; it must further state what measures are proposed 
in order to prevent disturbance in the service of other stations, either 
official or authorised. | 

2. The granting of a licence is subject to the reserve and conditions 
which are considered necessary in the interest of the public safety and 
convenience, this also including the safeguard of the public and service 
correspondence. 

3. A new licence becomes necessary :— 

(a) If the station has not been installed or modified and put into 

service within the time specified in the licence. 

(b) If the station has been put into action or expioited in conditions 

other than those stipulated therein. 

4. This regulation applies to all installations which were in existence | 
prior to the Act being put into force, and the owners of such installations 
must forthwith apply for a licence, as prescribed in Article 1 of this Act, 
and in the meantime they must suspend the operation of such stations 
until the granting of a licence. 

5. Vessels registered in foreign nations, fitted with wireless 
telegraph apparatus previous to their entry into Belgian waters, shall 
not be subjected to the previous dispositions, but they must procure a 
permit from the Belgian Minister to enable them to operate. Neither 
do the foregoing dispositions prevent distress signals being sent or 
received from other ships. 

Foreign vessels are required, on entering Belgian waters, to cease 
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all operations which might interfere with radio-telegraphic or radio- 
telephonic stations in Belgium. 

6. On Belgian territory and in Belgian waters, as well as on board 
Belgian vessels to be found in foreign waters or harbours, the duly sworn 
delegates of the Government (according to Article 8 of the law of July 
roth, 1908) have, at all times of the day or night, free access to the lands, 
buildings, ships or other craft, where licensed installations are working 
or for which a regular certificate of authorisation has been granted. 
The proprietors, exploiters, owners, commanders, directors, managers, 
chiefs, or employees of any description are bound to facilitate by all 
means in their power to help such delegates in the carrying out of their 
duties of examining such stations. 

7. Proprietors, exploiters, and owners are responsible under civil 
law for the fines imposed on their commanders, directors, ne 
chiefs, or employees. 

8. The Minister of Marine, Posts, and Telegraphs is charged with 
the execution of the present law. 

g. The present law will come into force the day seg 2 the date 
of publication (November 4th, 1913). 


BERMUDA 


THE WIRELESS TELEGRAPH ACT, 1903. 


ROM and after the passing of this Act it shall not be lawful for 

any person in these islands to transmit or receive messages across 
the seas (by an Act. of 1910 this was amended by the addition of the 
words “ or between places in these islands ’’) by means of any wireless 
telegraphy, or to instal, erect, construct, establish, or maintain in these 
islands any instrument, apparatus, or other thing for the purpose of 
transmitting or receiving such messages, unless such person shall hold 
a written licence from the Governor authorising the same, and such 
licence shall be in force and unrevoked; and any person who shall 
offend against the provisions of this enactment shall be liable, on 
summary conviction before any two justices, for a first offence to a 
penalty not exceeding £25, and for a second or subsequent offence to 
a penalty not exceeding £100. 

2. Any licence issued by the Governor under this Act may at any 
time be revoked by him by a written notice given to the person to 
whom such licence was issued, or by the publication of such revoca- 
tion in the Gazetle, and after such revocation such person shall not 
be entitled to any privilege or protection by virtue of such licence. 

3. Any licence oe this Act may be issued subject to such 


Seen desirable in the Sublte interest. 


wae 
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4. If any Justice of the Peace shall be satisfied from the in- 
formation on oath of any credible person that there is good reason 
to believe that any of the provisions of the first section of this Act 
have been or are being violated, he may issue a search warrant to 
any constable or constables authorising and requiring him or them, 
with or without assistants, at any hour of the day or night, to enter 
into, and go through and search, inspect and examine any premises 
where such violation is suspected to have been or to be committed 
for the purpose of ascertaining whether such violation has been or is 
being committed; and if, upon such search, any instrument, apparatus, 
or other thing apparently used, or capable of being used, for the 
purpose of transmitting or receiving messages across the sea by wire- 
less telegraphy shall be found, it shall be lawful for such constable 
or constables to seize and carry away, or otherwise to secure the same; 
and if, upon a hearing before any two Justices of the Peace, they 
shall adjudge and determine that any such instrument, apparatus, 
or other thing, has been used, or is capable of being used, for either 
of the purposes afcresaid, they may adjudge the same to be forfeited, 
and such forfeiture may be in addition to any penalty which may be 
imposed on any person under this Act in respect of such instrument, 
apparatus, or other thing. 

s. Any instrument, apparatus, or other thing which shall be 
adjudged to be forfeited under the provisions of this Act shall be sold 
or otherwise disposed of in such manner as the Governor shall direct, 
and if sold the net proceeds of such sale shall be paid into the public 
treasury, after payment thereout of such reward, if any, as the 
Governor shall award to the informer, or to any constable or constables 
executing the search warrant under which such articles were seized. 

6. This Act shall continue in force until and throughout the last 
day of December, 1907. (By the Wireless Telegraphy Act Continuing 
Act, 1907, the Act of 1903 is continued in force indefinitely.) 


1909. 

The Governor having informed the Legislature that a despatch 
has been received from the Secretary of State for the Colonies 
drawing attention to the desirability of making Regulations as to 
the use of Wireless Telegraphy apparatus on merchant ships, 
whether British or foreign, while in the territorial waters in these 
islands, and it was deemed expedient to confer on the Governor in 
Council the power to make such Regulations as may be necessary 
for the purpose aforesaid, and the following Act came into force in 
March, 1909 :— 

1. It shall be lawful for the Governor in Council to make regu- 
lations as to the use of wireless telegraph apparatus on merchant 
ships, whether British or foreign, while in the territorial waters of 
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these islands, for preventing such apparatus being worked so as to 
interfere with naval signalling, or with the working of any wireless 
telegraph station lawfully established or worked in these islands, or 
with the transmission of messages between any such station and ships 
at sea. 

2. If at any time, in the opinion of the Governor, an emergency 
has arisen in which it is expédient for the public service that His 
Majesty’s Government should have control over the transmission of 
messages by wireless telegraphy, the use of wireless telegraphy on 
board merchant ships whilst in the territorial waters of these islands 
shall be subject to such further regulations as may be made by the 
Governor from time to time, and such regulations may prohibit or 
regulate such use in all cases, or in such cases as may be deemed 
desirable. 

3. Any regulations made under this Act may {mpose fines for any 
breach thereof not exceeding £20 for a single offence, and not ex- 
ceeding £5 a day for a continuing offence, and such fines shall be 
recoverable with costs in any Court of Summary Jurisdiction consisting 
of any two Justices of the Peace. 

4. All regulations made under this Act shall become operative on 
the date of their publication in the Gazette, or on such later date 
as shall be fixed by the regulations for the purpose. 


BRAZIL 


HE following is an extract from an Act relating to the 
Merchant Service :— 

Article 159.—Those boats must without exception be provided with 
radio-telegraphic apparatus, approved by the General Direction of 
Telegraphs, with the necessary power to allow of communication with 
the wireless stations in the zones in which they trade, when :— 

(a) they carry passengers and are employed in the coastal trade, of 
any description whatsoever, and having a registered tonnage 
of over 300 tons, and for those boats employed in river trade 
having a registered tonnage of over 500 tons. 

(b) they are only employed in the coastal trade as cargo boats but 
carry over 30 (thirty) souls all told. 

Article 160.—After the promulgation of this regulation, no ship 
shall be registered by any Port Authority if it has not complied with the 
regulations of the preceding Article, the licence to navigate being refused 
to any ship which, within one year from the date of the promulgation 
of this regulation, shall not have fulfilled the dispositions set forth 
herein. 

Law No. 2,719 of December 31st, 1912, fixes the wireless 
rates at 6 francs for a telegram up to 10 words, and 60 centimes 
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for each word extra; included in the rate is the transmission 
between a coast station and the telegraph stations to which the 
wireless station is directly joined up. 


There is also a tax of 25 centimes a word for every State 
that the telegram passes through. The ship tax, as fixed by the 
Telegraph Department, is 240 reis a word, and the coast station 
and forwarding charge is 360 reis, equalling together one franc ; 
ro words are charged for, and the extra tax of 25 centimes is 
collected when necessary. 


A new wireless district was created by Law No. 2,738 of 
January 4th, 1913, with a credit of 732 contos, to include the 
Acre, Amazonas and Para wireless stations, and these stations 
have since been taken over by the Telegraph Department and 
opened to public traffic. 


BRITISH GUIANA 


HIS Ordinance may be cited as ‘‘The Telegraph Ordinance, 
1903.”’ 

2. In this Ordinance ‘‘ Telegraph’? means an electric, galvanic, 
or magnetic telegraph, and includes appliances and apparatus for 
transmitting or making telegraphic, telephonic or other communica- 
tion by means of electricity, galvanism or magnetism, whether the 
same be transmitted by means of wires or cables or without wires 
or cables. 


3. The Governor-in-Council shall have the exclusive privilege of 
establishing, maintaining and working telegraphs between the Colony 
and places outside of the Colony. 


Provided that the Governor-in-Council may grant a licence on 
such conditions and in consideration of such payments as he thinks 
fit, to any person, company or body corporate, to establish, main- 
tain, or work a telegraph between the Colony and any place or 
places outside the Colony; ana 

Provided that nothing in this Ordinance shall apply to or in 
any way affect the rights already granted to the West India and 


Panama Telegraph Company, Limited, under any Ordinance or 
Ordinances passed before the commencement of this Ordinance. 


ORDINANCE NO. 7 OF IgIo. 


1. (1) A person shall not establish any wireless telegraph station 
or instal or work any apparatus for wireless telegraphy in any place 
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or on board any British ship registered in the Colony, except under 
and in accordance with a licence granted in that behalf by the 
Governor-in-Council. 


(2) A person shall not work any apparatus for wireless telegraphy 
installed on any merchant ship (whether British or foreign) whilst 
that ship is in the territorial waters of the Colony, otherwise than 
in accordance with regulations made in that behalf by the Governor- 
in-Council, and the Governor-in-Council may, by any such regula- 
tions, impose penalties recoverable summarily for the breach of any 
such regulations, not exceeding fifty dollars for each offence, and 
may provide for the forfeiture on any such breach of any apparatus 
for wireless telegraphy installed or worked on such ship. 


(3) If any person establishes a wireless telegraph station without 
a licence in that behalf, or instals or works any apparatus for wireless 
telegraphy without a licence in that behalf, he shall be guilty of a 
misdemeanour and be liable on summary conviction thereof to a 
penalty not exceeding fifty dollars, and, on conviction on indictment, 
to a fine not exceeding five hundred dollars, or to imprisonment, 
with or without hard labour, for a term not exceeding twelve months, 
and in either case be liable to forfeit any apparatus for wireless 
telegraphy installed or worked without a licence. 


(4) If a Justice of the Peace is satisfied by information on oath 
that there is reasonable ground for supposing that a wireless telegraph 
station has been established without a licence in that behalf, or that 
any apparatus for wireless telegraphy has been installed or worked 
in any place or on board any merchant ship within his jurisdiction 
without a licence in that behalf or contrary to the provisions of the 
regulations made under sub-section two of this section he may grant 
a search warrant to any police officer or any officer appointed in 
that behalf by the Governor or the Postmaster-General and named 
in the warrant, and a warrant so granted shall authorise the officer 
named therein to enter and inspect the station, place or ship and to 
seize any apparatus which appears to him to be used or intended to 
be used for wireless telegraphy therein. 


(6 


(5) The expression ‘‘ wireless telegraphy ’’ means any system of 
communication by telegraph without the aid of any wire connecting 
the points from and at which the messages or other communications 
are sent and received: Provided, That nothing in this Ordinance shall 
prevent any person from making or using electrical apparatus for 


actuating machinery or for any purpose other than the transmission 


of messages. 


2. This Ordinance may be cited as the Wireless Telegraphy 
Ordinance, 1910. 
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BRITISH HONDURAS 


ORDINANCE No. 13.—1903. 


T shall not be lawful for any person to use or establish any apparatus 
“or installation for the purpose of operating a wireless electric 
telegraph without a licence from the Governor on such terms and 
conditions as the Governor may from time to time prescribe. 

2. Any person who commits any offence against the provisions of 
this Ordinance is guilty of a misdemeanour within the meaning of the 
Criminal Code. 


BRITISH NORTH BORNEO 


RITISH NORTH BORNEO has been included as a party in 

the International Radiotelegraphic Convention. 

The following proclamation controls the use of wireless 
telegraphy :— 

1. This proclamation may be cited as ‘‘ The Wireless Telegraphy 
Proclamation, 1914,’’ and shall come into force upon the publication 
thereof in the Gazette. 

2. (i.) In this proclamation the expression ‘‘ wireless telegraphy “i 
means any system of communication by telegraph as defined by ‘‘ The 
Telegraph Proclamation, 1901,” without the aid of any wire connecting 
the points from and at which the messages or other communications 
are sent and received ; 

The expression ‘‘ locally owned ship’’ means a ship owned wholly 
by the Government or by bodies corporate established under and subject 
to the laws of this State, and having their principal place of business 
within this State. 

(ii.) Nothing in this proclamation shall prevent any person from 
making or using apparatus for actuating machinery or for any purpose 
other than the transmission of messages. 

3. The Governor may, whenever he shall deem it expedient to do 
so, license the establishment of any wireless telegraph station, or the 
installation or working of any apparatus for wireless telegraphy, in any 
place in this State or on board any locally owned ship. 

4. (i.) No person shall establish any wireless telegraph station or 
instal or work any apparatus for wireless telegraphy in any place in 
‘this State or on board any locally owned ship except under and in 
accordance with a licence granted in that behalf by the Governor. 


(ii.)} Every such licence shall be in such form and for such periods as 
the Governor may determine, and shall contain such terms, conditions, 
and restrictions on and subject to which the licence is granted as the 
Governor shall consider desirable in the public interest. 

E 
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s. (i.) Any person establishing a wireless telegraph station without 
a licence in that behalf, or installing or working any apparatus for 
wireless telegraphy without a licence in that behalf, shall be liable to 
a fine not exceding one thousand dollars or to imprisonment of either 
description for a term not exceeding twelve months, and in either case 
be liable to forfeit any apparatus for wireless telegraphy installed or 
worked without a licence, provided that no proceedings shall be taken 
against any person under the proclamation except with the previous 
sanction of the Governor. 

(ii.) On being satisfied by information on oath that there is reason- 
able ground for believing that a wireless telegraph station has been 
established without a licence in that behalf, or that any apparatus for 
wireless telegraphy has been installed or worked in any place or on 
board any ship within the jurisdiction without a licence in that behalf, 
a magistrate may grant a search warrant to any police officer to enter 
and inspect the station, place, or ship, and to seize any apparatus which 
appears to him to be used or intended to be used for wireless telegraphy 
therein. 

6. (i.) The Governor may make and, when made, vary or cancel 
rules more particularly for all or any of the following matters :— 


(a) For prescribing the form and manner in which applications for 
licences under this proclamation are to be made; 

(b) For prescribing the fees payable on the grant of any licence; 

(c) For regulating the manner in which apparatus for wireless 
telegraphy on board a merchant ship, whether a locally owned 
ship or a British or a foreign ship, in the waters of this State 
shall be worked so as to prevent the interference with naval 
signalling or the working of any wireless telegraph station 
lawfully established, installed, or worked in this State or the 
waters thereof, and so as not to interrupt or interfere with the 
transmission of any wireless messages between wireless tele- 
graph stations established as aforesaid on land and wireless 
telegraph stations established on ships at sea; 

(d) For prohibiting, except with the special or general permission 
of the Superintendent of Telegraphs, the working or using of 
any apparatus for wireless telegraphy on board a merchant 
ship, whether a locally owned ship or a British or a foreign 
ship, whilst such ship is in any of the harbours of this State; 

(e) For prohibiting or regulating, in case at any time in the opinion 
of the Governor an emergency has arisen in which it is 
expedient for the public service that the Government should 
have control over the transmission of messages by wireless tele-. 
graphy on board merchant ships, whether locally owned ships 
or British or foreign ships, in the waters of this State, the use 
of wireless telegraphy on board such ships while in such waters 
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by such further rules as the Governor may see fit to make from 
time to time, and either in all cases or in such cases as may be 
deemed desirable; | 

(f) And generally for the more effectual carrying out of the pro- 

visions of this proclamation. 

(ii.) No rules made in respect of the matters described in paragraphs 
(c), (d), and (e) of sub-section (i.) shall apply to the use of wireless 
telegraphy for the purpose of making or answering signals of distress. 

7. On an application for a licence proving to the satisfaction of the 
Governor that the whole object of obtaining the licence is to enable 
him to conduct experiments in wireless telegraphy, a licence for that 
purpose shall be granted to such applicant, subject to such special 
terms, conditions, and restrictions as the Governor may think proper 
that such licence shall not be subject to any rent or royalty. 

8. (i.) Every omission or neglect to comply with, and every act 
done or attempted to be done contrary to, the provisions of the pro- 
clamation, or of any rule made thereunder, or in breach of the conditions 
.and restrictions subject to or upon which any licence has been issued, 
shall be deemed to be an offence against, not otherwise specially 
provided for, the offender shall, in addition to the forfeiture of any 
articles seized, be liable to a fine not exceeding five hundred dollars. 

(ii.) All convictions, forfeitures, and fines under this proclamation, 
or any rules made thereunder, mav be had and recovered before the 
Court of a Magistrate of the First Class. 


CANADA 


IRELESS Telegraphy in the Dominion was until 1Q13 

regulated by Part IV. of the Telegraphs Act. (See YEarR 
Book oF WirELESS TELEGRAPHY AND TELEPHONY, 1913. Pp. 111 
and 112.) This is now replaced by the Act which was assented 
to on June 6th, 1913, and reads as follows: 


1. This Act may be cited as The Radiotelegraph Act. 
2. In this Act, unless the context otherwise requires— 

(a) ‘* Minister ’? means the Minister of the Naval Service; 

(b) “‘ radiotelegraph ” includes anv wireless system for convey- 
ing electric signals or messages including radiotelephones; 

(c) “‘ coast station ’? means any radiotelegraph station which ie 
established on land or on board a ship permanently moored and 
which is used for the exchange of messages and electric signals with 
ships at sea; 

(d) “land station ’’ means any radiotelegraph station or instal- 
Istion of radiotelegraphic apparatus which is not a coast station or 
a ship station: 

BQ 
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(e) ‘‘ship station’? means any radiotelegraph station estab 
lished on board a ship which is not permanently moored. 


3. No person shall establish any radiotelegraph station or instal or 
work any radiotelegraph apparatus in any place in Canada or on board 
any ship registered in Canada except under and in accordance with a 
licence granted in that behalf by the Minister. 


4. From and after the first day of January, nineteen hundred and 
fourteen, no passenger steamer, whether registered in Canada or not— 


(a) licensed to carry 50 or more persons, including passengers 
and crew, and going on any voyage which is or which includes a 
- voyage of more than 200 nautical miles from one port or place to 
another port or place; or, 


(b) licensed to carry 250 or more persons, including passengers 
and crew, and going on any voyage which is or which includes a 
voyage of more than 90 nautical miles from one port or place to 
another port or place; or, 7 


(c) licensed to carry 500 or more persons, including passengers 
and crew, and going on any voyage which is or which includes a 
voyage of more than 20 nautical miles from one port or place to 
another port or place 


shall leave or attempt to leave any Canadian port unless such steamer 
is equipped with an efficient radiotelegraph apparatus, in good working 
order, capable of transmitting and receiving messages over a distance 
of at least one hundred nautical miles by night and by day, and in charge 
of a person fully qualified to take charge of and operate such apparatus. 


(2) The owner, master or other person in charge of any passenger 
steamer which leaves or attempts to leave any Canadian port contrary to 
the provisions of this section shall, on summary conviction, be liable to 
a fine not exceeding $1,000 and costs, and such fine and costs shall 
constitute a lien upon such passenger steamer. 


(3) This section shall not apply to passenger steamers plying on the 
rivers of Canada, including the River St. Lawrence as far seaward as 
a line drawn from Father Point to Point Orient, or on the Northumber- 
land Straits, or on the Georgian Bay, or on the lakes of Canada other 
than Lakes Ontario, Erie, Huron and Superior, and the provisions of 
paragraph (c) of subsection I of this section shall not apply to steamers 
making voyages on Lakes Ontario, Erie, Huron and Superior, the 
regular route for which is not at any point more than seven miles — 
from the shore. 


(4) This section shall not apply to steamers calling at Canadian 
ports solely for the purpose of obtaining bunker coal or provisions for 
the use of such steamer, or through stress of weather, or for repairs. 


s. All persons operating land or cable telegraph lines shall transmit 
all messages destined to or coming from ship stations via coast stations 
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under such rules as may be made by the Board of Railway Com- 
missioners for Canada. 

6. No one shall be employed as a radiotelepraph operator at any 
_ coast.or land station unless he is a British subject, and all radiotelegraph 
operators at shore or land stations, or on ship stations on board any 
vessel registered in Canada, shall take and subscribe a Declaration of 
' Secrecy in the form set forth in the Schedule to this Act, before a judge 
of any court, a notary public, a justice of the peace or a commissioner 
for taking affidavits, having authority or jurisdiction within the place 
where the oath is administered. 

(2) Every person who has made the Declaration of Secrecy and who, 
either directly or indirectly, divulges to any person, except when lawfully 
authorised or directed so to do, any information which he acquired by 
virtue of his employment, is guilty of an offence and shall be liable on 
summary conviction to a penalty not exceeding $100 and to imprison- 
ment for a term not exceeding six months. 


+. Any person who sends or transmits or causes to be sent or trans- 
mitted any false or fraudulent distress signal, message, call or radio- 
gram of any kind, or who without lawful excuse interferes with or 
obstructs any radio-communication, shall be guilty of an offence and 
shall be liable on summary conviction to a penalty not exceeding $500 
and costs or six months’ imprisonment. 

8. If a justice of the peace is satisfied by information on oath that 
there is reasonable ground for supposing that a radiotelegraph station 
has been established without licence in that behalf, or that any apparatus 
for radiotelegraphy has been installed or worked in any place or on board 
any ship registered in Canada within his jurisdiction without a licence 
in that behalf, he may grant a search warrant to any police officer or any 
officer appointed in that behalf by the Minister and named in the 
warrant. : 

(2) A warrant so granted shall authorise the officer named therein to 
enter and inspect the station, place or ship and to seize any radio- 
telegraph apparatus which appears to him to be there used or intended 
to be there used for radiotelegraphy. 

g. Everyone who establishes a radiotelegraph station or instals or 
works any radiotelegraph apparatus in violation of the provisions of this 
Act, or of any regulation made hereunder, shall be liable on summary 
conviction to a penalty not exceeding $50, and on conviction on indict- 
ment to a fine not exceeding $500 and to imprisonment for a term not 
~ exceeding twelve months, and in either case shall be liable to forfeit to 
His Majesty any radiotelegraph apparatus installed or worked without 
a licence. 

(2) No proceedings shall be taken against any person under this 
section, except by order of the Minister. 

10. The Governor in Council may— 

(a) prescribe the tariff of fees to be paid for licences rie for 
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examination for certificates of proficiency held and issued under the 
provisions of this Act; 

(b) accede to any international convention in connection with 
radiotelegraphy, and make such regulations as may be necessary to 
carry out and make effective the terms of such convention and 
prescribe penalties recoverable on summary conviction for the 
violation of such regulations; provided that such penalties shall not 
exceed $s00 and costs ; 

(c) make regulations for the censorship and controlling of radio- 
telegraph signals and messages in case of actual or apprehended 
war, rebellion, riot or other emergency. 


11. The Minister may make regulations— 


(a) prescribing the form and manner in which applications for 
licences under this Act are to be made; 


(b) classifying ship, coast and land stations and prescribing the 
type and range of the regular equipment and the emergency equip- 
ment to be installed in the several classes of stations ; 


(c) defining the different kinds of licences that may be issued, 
their respective forms and the several periods for which they shall 
continue in force; 

(d) prescribing the conditions and restricticns to which the 
several licences shall respectively be subject ; 

(e) prescribing the different classes of certificate of proficiency 
and the class of certificate necessary to qualify persons as operators 
for the several classes of ship, coast and land stations ; 

(f) for the examination of persons desiring to obtain certificates 
of proficiency as radiotelegraph operators and to determine the 
qualifications in respect of age, term of service, skill, character and 
otherwise to be required for such certificates ; 

(g) prescribing the watches to be kept by operators and the — 
number of operators to be maintained and kept at the different 
classes of ship, coast and land stations; 

(h) for the inspection of radiotelegraph stations; - 


(i) to provide how radiotelegraph apparatus installed upon any 
foreign or British ship (whether such British ship is registered in 
Canada or elsewhere) shall be operated while such ship is within the 
territorial waters of Canada; . 

(j) to compel all radiotelegraph stations +o receive, accept, 
exchange and transmit signals and messages with such other radio- 
telegraph stations and in such manner as he may prescribe ; 

(k) for the effective carrying out of the prov/~ions of this Act. 


(2) The Minister may, by regulation, authorise the imposition of 
penalty not exceeding fifty dollars and costs or three months’ imprison- 


_any radiotelegraphic installation. 
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ment for the violation of any regulation made under this section, and any 
such penalty may be recovered upon summary conviction. 


12. All regulations made under the provisions of the two sections 


immediately preceding shall be published in The, Canada Gazette, and 


shall be laid before both Houses of Parliament within ten days after the 
publication thereof if Parliament is then sitting, and if Parliament is not 
then sitting, then within ten days after the next meeting thereof. 


13. His Majesty may, at any time, assume, and for any length of 
time retain, possession of any radiograph station and of all things neces- 
sary to the sufficient working thereof, and may, for the same time, 


_ require the exclusive service of the operators and other persons employed 


in working the same; and the person owning or controlling the station 
shall give up possession thereof, and the operators and other persons so 


|. employed shall, during the time of such possession, diligently and faith- 


fully obey such orders, and transmit and receive such signals, calls and 


radiograms as they are required to receive and transmit by any duly 


authorised officer of the Government of Canada. 


(2) If the Minister and the person owning or controlling any radio- 
telegraph station taken possession of by the Crown under the provisions 


of this section cannot agree as to the compensation to be paid by the 
- Crown for such taking possession, the Minister shall refer the matter to 


the Exchequer Court of Canada for adjudication. 
14. Part IV. of The Telegraphs Act is repealed. 


SCHEDULE, 
DECLARATION OF SECRECY. 
I, A. B., solemnly and sincerely promise and declare that I will 


faithfully and honestly fulfil the duties which devolve upon me as radio- 
| telegraphic operator, and that I will not, either directly or indirectly. 


divulge to any person, except when lawfully authorised or directed so to 
do, any information which I acquire by virtue of my employment as such 
operator, or which may come to my knowledge through the operation of 


UEC hee Apes Gay, Of) cscs0..% yn19i- 
[Signature of declarant.| 


Suip LICENCE. 


fr herein named -........:........ Tesident OF tei.s ity. sace veces , is hereby 
licensed to establish and operate a wireless telegraph station on 

Reard the ship ............... for the term or period commencing .............+. ; 
Beas terminating On ...............655 , and to instal and operate at such 


station the apparatus mentioned in the schedule hereto, on payment of 
the sum of one dollar, being the licence fee for the privilege above named. 
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This licence is subject to-the following terms, conditions and 
restrictions :-— 
1. In this licence the following words and expressions shall have the 
several meanings hereinafter assigned to them unless there be some- 
thing, either in the subject or context, repugnant to such construction, — 
that is to say: 3 
The expression ‘‘ marine signalling ’’ means signalling by means 

of any system of wireless telegraphy between two or more ships, 
between ships and shore stations and any other wireless telegraph 
station, or between shore stations and ships; and the term — 

‘‘ Minister ?? means the Minister or the Deputy Minister of the Naval — 
Service for the time being. | 

2. (1) The licensee shall not establish, instal or operate any appa- 
ratus for wireless telegraphy, except the apparatus hereinafter called the 
‘‘ licensed apparatus ’’ specified in the said schedule hereto. 


(2) No tolls, fees or other consideration shall be received, levied or 
collected by the licensee until the same have been approved of by the 
Board of Railway Commissioners. 


3. (1) The licensee shall so operate the licensed apparatus as not to 
interfere with the working of any wireless telegraph station established 
in Canada, or with marine signalling on the waters or territory of Canada 
cr neighbouring waters or territory. 

(2) With a view to preventing such interference as aforesaid, the 
licensee shall comply with all directions which shall be given to the 
licensee by the Minister and with all rules prescribed by the Minister for 
observance by his licensees :— 


(a2) With respect to all arrangements to be adopted for the 
purposes of syntony or enabling the messages exchanged by means 
of the licensed apparatus to be distinguished from those emanating 
from any other wireless telegraph station ; 


(b) With respect to any alteration of messages which the 
Minister may think necessary; and 


(c) Generally with respect to avoiding interference between one 
wireless telegraph station and another. 

(3) The licensed apparatus shall not, without the consent of the 
Minister, be altered or modified in respect of any of the particulars 
mentioned in the schedule hereto. 
4. (1) The licensee shall, if so required in writing by the Minister, 
cease to operate the licensed apparatus for such period (not exceeding 
gene hours in any one day) as may be specified by the Minister. . 
s. Subject to the provisions of the licence, and in accordance with 
the regulations issued from time to time by the Minister, the licensee _ 
shall transmit and receive messages by means of the licensed apparatus 
to and from any coast station or to and from any other ship without 
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regard to the particular system of wireless telegraphy installed at such 
coast station or such other ship, on equal terms without favour or prefer- 
ence, whether as regards rates of charge, order of transmission or 
otherwise. 


6. The licensee shall not be obliged to transmit and receive com- 
mercial messages by means of the licensed apparatus to and from a ship 
station on a ship registered in a country which does not adhere to the 
International Radiotelegraphic Convention, unless instructed so to do by 
the Minister in his regulations. 


7. (1) If and whenever any department of the Government shall 
require the licensee, his servants or agents to transmit by means of the 
licensed apparatus any messages on His Majesty’s service (including 
messages to and from ships of His Majesty’s Royal Navy or Canadian 
Government vessels), such messages shall have priority over all other 
messages, and the licensee, his servants and agents shall, as soon as 
reasonably may be, transmit the same, and shall, until transmission 
thereof, suspend transmission of all other messages; and the rates to be 
charged on such messages shall not exceed half the rates charged the 
. ordinary public. 

(2) The licensee shall not be entitled to claim any compensation in 
respect of the suspension of the transmission of messages as aforesaid. 

8. The licensee shall, so far as possible, receive from all other 
stations all requests for assistance and all signals of distress, and 
retransmit them with the least possible delay to the proper authorities by 
means of the licensed apparatus or any other means in his power. 

g. The licensee shall not divulge to any person (other than properly 
authorised officials of the Government or a competent legal tribunal) or 
make any use whatever of any message coming to the knowledge of the 
licensee and transmitted by marine signalling or by any system of 
wireless telegraphy. 

to. All messages transmitted by means of the licensed apparatus 
shall be copied in full in registers to be kept by the licensee for that 
purpose, and in such registers each of such messages shall be accom- 
panied by its identifying number and date and full particulars of its 
places of origin and ultimate destination and such further particulars as 
the Minister shall from time to time reasonably require to be shown, 
messages on His Majesty’s service being in such registers distinguished 


_ from other messages. The licensee shall preserve all used message forms, 


written and printed, and transcripts of messages and all other papers 

for such periods as is from time to time prescribed by the regulations of 

the International Radiotelegraphic Convention, and such registers and 

message papers shall be open to the inspection of the Minister or his 

officers thereto authorised at the head office of the licensee, in Montreal, 

_ between the hours of 10 a.m. and 5 p.m., on every day except Sunday 
Ora public holiday. 
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11. The Minister or his officers may from time to time and at all 
reasonable times enter upon the herein licensed station for the purpose 
of inspection, and may inspect any apparatus fixed or in use in such 
station for the purpose of sending and receiving messages by wireless 
telegraphy and all other telegraphic instruments and apparatus fixed or 
being in such stations, and the working and user of such apparatus and 
telegraphic instruments. 


12. The licensee shall prepare a detailed return of the messages 
handled by the licensed station during each month on the forms pro- 
vided for that purpose by the Minister, and shall forward the same to the 
Minister at the end of each month. 


13. (1) The licensee shall observe at the said station the provisions 
of the International Radiotelegraphic Corivention as adhered to by His 
Majesty in respect of the Dominion of Canada and the detailed regula- 
tions from time to time made thereunder for carrying such provisions 
into effect. 


(2) The licensee shall operate the licensed apparatus in accordance 
with any regulations which may be issued from time to time by the 
Minister. 


14. Except with the consent in writing of the Minister, the licensee 
shall not assign or sublet the licence. 


15. The licensed apparatus at the said ship station shall be worked 
only by a person or persons holding a certificate or certificates issued by 
the Minister. 

Certificates shall be granted to persons of such technical proficiency, 
and shall be in such form and subject to such conditions as the Minister 
may from time to time prescribe. 

16. The licensee shall carry this licence on the ship on which the ship 
station is established under this licence, and also such documents as 
may be prescribed by the Minister, for the purpose of enabling the 
licensee to communicate with coast stations in accordance with the rules 
and regulations of the International Radiotelegraphic Convention of 
Berlin, 1906. 

17. If, and whenever, in the opinion of the Minister or any officer 
in command of one of His Majesty’s ships of war, an emergency shall 
have arisen in which it is expedient for the public service that the 
Government shall have control over the transmission of messages by the 
licensed apparatus, it shall be lawful for the said Minister or officer, by 
warrant under his hand, to direct and cause the licensed apparatus or any 
part thereof to be taken possession of in the name and on behalf of 
His Majesty and to be used for His Majesty’s service and, subject, 
thereto, for such ordinary service as to the said Minister or officer may 
seem fit, arid in that event, any person authorised by the said Minister or 


officer may enter upon the stations of the licensee and take possession _ : 
thereof and use the same as aforesaid. | 
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ships of war may when he considers such an emergency as aforesaid to 


have risen, instead of taking possession of the stations of the licensee, 


direct and authorise such persons as he may think fit to assume the 
control of the transmission of messages by the licensed apparatus, either 
wholly or partly and in such manner as he may direct, and such persons 


_ may enter upon the licensee’s premises accordingly, or the said Minister 


or officer may direct the licensee to submit to him or any person 
authorised by him all messages tendered for transmission or arriving by 
the licensed apparatus or any class or classes of such messages, to stop 
or delay the transmission of any messages or deliver the same to him 


or his agent and generally to obey all such directions with reference to 


the transmission of messages as the said Minister or officer may pre- 
scribe, and the licensee shall obey and conform to all such directions. 
(3) In any case such as aforesaid, if the licensee shows that during 
the exercise of any of the powers aforesaid, his receipts for the licensed 
apparatus with respect to which the said powers have been exercised 
have been less than his receipts from the same source during a corre- 
sponding period, the Government shall pay to the licensee, as com- 
pensation for any loss of profit sustained by the licensee by reason of the 
exercise by the Minister of any of the powers hereby reserved, such sum 
as may be settled between the Minister and the licensee by agreement or 
as in case of difference may be determined by arbitration. Provided 
always that no such compensation as aforesaid shall be paid if not so far 


‘as the powers hereby reserved to, the Minister are. exercised for the 


purpose of preventing direct communication with any of His Majesty’s 
enemies, and, save with the consent of the Minister no such compensa- 
tion shall be paid if not so far as the powers aforesaid are exercised for 
the purpose of preventing direct or suspected communication with any of 
His Majesty’s enemies or of protecting the interests of His Majesty under 
the apprehension of impending war. 

18. In case of any breach, non-observance or non-performance by or 
on the part of the licensee of any of the terms or conditions herein con- 
tained and on the part of the licensee to be observed and performed, 
then and in any such case the Minister may, by writing, revoke and 
determine these presents and the licences, powers and authorities herein- 
before granted, and thereupon these presents, and the said licences, 
powers and authorities and each and every of them shall absolutely 
cease, determine and become void. 

19. Nothing in these presents contained shall prejudice or affect the 
right of the Minister, from time to time, to establish, extend, maintain 
and work any system or systems of wireless telegraphic communication 
(whether of a like nature to that hereby licensed or otherwise) in such 
manner as he shall in his discretion think fit, neither shall anything 
herein contained prejudice or affect the right of the Minister, from time 
to time, to enter into agreements for or to grant licences relative to the 
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working and user of wireless telegraphs (whether of a like nature to 
those hereby licensed or otherwise), or the transmission of messages in 
any part of Canada, by means of wireless telegraphy, with or to any 


person or persons whomsoever upon such terms as he shall, in his 


discretion, think fit. 

20. Any notice, request or consent (whether expressed to be in 
writing or not) to be given by the Minister under these presents may be 
under the hand of any authorised officer for the time being of the 
Department of the Naval Service, and may be served by sending the 
same by registered letter to the licensee, and any notice to be given by 
the licensee, under these presents, may be served by sending the same 
by registered letter addressed to the Deputy Minister of the Naval 
Service, Ottawa, Ontario. 


SPECIAL REGULATIONS FOR AMATEUR EXPERIMENTAL STATIONS. 

1. At amateur experimental stations the power used measured at 
the terminals of the transformer must not exceed 3 kw. 

2. The wave lengths which may be used vary with the distance 
between the licensed station and any commercial coast or land station 
or a route of navigation as follows :— 

For transmission— : 

Class 1.—Stations located within 5 miles of a commercial coast 
or land station or a route of navigation shall not use a transmitting 
wave length greater than 50 metres; 

Class 2.—Stations located more than 5 but less than 25 miles 
from a commercial coast or land station or a route of navigation 
shall not use a transmitting wave length greater than 100 metres; 

Class 3.—Stations located more than 25 but less than 75 miles 
from a commercial coast or land station or route of navigation shall 
not use a transmitting wave length greater than 150 metres; 

Class 4.—Stations located more than 75 miles from a com- 
mercial coast or land station or route of navigation shall not use 
a transmitting wave length greater than 200 metres. 

3. In cases where transmitting apparatus is installed the natural 
wave length of the aerial and the length of the emitted waves must be 
as specified in the licence; in general this wave length will be the 
maximum allowable under Regulation No. 20. 

4. In cases where no transmitting apparatus is installed on the 
station, no limit is placed on the length of the aerial which may be used 
provided it is employed for the purpose of reception only. 


s. The station must be worked by a person holding an amateur 


experimental certificate of proficiency (see Regulation No. 97). 

6. The waves emitted must be as little damped as possible, and in 
no case shall the logarithmic decrement of a complete oscillation exceed 
two-tenths. The coupling between the primary and secondary of the 
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oscillation transformer shall not be closer than that which gives a 
difference of five per cent. between the mean wave length and either 
of the two waves emitted by the coupled circuits, 

7. A distinctive call signal will be allotted to each station com- 
mencing with the letter “ X,’’ e.g., AAA, XAB, which signal must be 
sent not less than three times at the termination of every transmission. 

8. The regulations of the International Radiotelegraph Convention 
must, where applicable, be observed by the station. 

g. The station must take every precaution to prevent he ats 
with the working of other stations. 

10. The station, when operating, must listen for the signal 
“ STP,” which will indicate that an amateur experimental station is 
interfering with commercial business. 

11. The latter signal will only be made use of by certain authorised 
Government stations and will not be used unless absolutely necessary. 
The signal ‘“‘ STP” will, whenever possible, be preceded by the call 
signal allotted to the amateur experimental station to which the inter- 
ference is attributed and will be followed by the call signal of the 
Government station. On receipt of the ‘‘ STP” signal all amateur 
experimental stations will cease to operate until the Government station 
gives the signal ‘‘ Cancel STP.” 

12. The aerial must be connected to the transmitting apparatus 
only when actual communication is in progress or when measurements 
are being taken. At all other times, such as when the spark is being 
tested or sending is being practised, the aerial must be disconnected. 

13. When the licensed station is in the vicinity of a commercial 
station it should be connected with the local telephone exchange so 
that instant communication may be established in case of interference. 


CEYLON. 


HE following rules, made under ‘‘ The Ceylon Telegraph 

(Amendment) Ordinance No. 15 of 1914,’ regulate the usc 
of wireless telegraphy in Ceylon and its territorial waters :— 

DECEMBER 3, I914. 

1. Any person desirous of obtaining a licence for ihe establishment 
of a wireless telegraph station, or the installation or working of any 
apparatus for wireless telegraphy, in any place in the Colony, or on 
board any British ship registered in the Colony, must apply in writing 
to the Colonial Sccretary. Such application must contain full 
particulars— 

(a) Of the place or ship in respect of which a licence is sought; 
(b) Of the mature of the apparatus which it is desired Rad 
proposed to instal and work; and 


/ 
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(c) Of the purposes for which the installation is intended to 
be utilised. 
2. The following shall be the fees payable on the grant of 
licences :— 


Rs. 
(a) For a licence for a land station ... int eS 
(b) For a licence for a ship station ... ceeryules 
(c) For an experimental licence ... ae a+s)ya hee 


3. All apparatus for wireless telegraphy on board a merchant ship, 
whether British or foreign, in the waters of the Colony, shall be worked 
in such a way as not to interfere with— 

(a) Naval signalling ; or 

(6) The working of any wireless telegraph station lawfully 
established, installed, or worked in the Colony or in waters thereot, 
and in particular the said apparatus shall be so worked as not to 
interrupt or interfere with the transmission of any messages 
between wireless telegraph stations established as aforesaid on 
land and wireless telegraph stations established on ships at sea. 

4. In these regulations ‘‘ naval signalling ’’ means signalling by 
means of any system of wireless telegraphy between two or more ships 
of His Majesty’s Navy, between ships of His Majesty’s Navy and Naval 
Stations, or between a ship of His Majesty’s Navy or a Naval Station 
and any other wireless telegraph station, whether on shore or on any 
ship. ae ) 

5. No apparatus for wireless telegraphy on board a merchant ship 
shall be worked or used while such ship is in any harbour, port, or bay 
of the Colony, except with the special or general permission of the 
Postmaster-General. 

6. (i.) If at any time in the opinion of the Governor an emergency 
thas arisen in which it is expedient for the public service that His 
Majesty’s Government should have control over the transmission of 
messages by wireless telegraphy on board merchant ships, and notice 
to that effect is published by the Postmaster-General, after the publica- 
tion of such notice and until further notice the use of wireless tele- 
graphy on board merchant ships, whether British or foreign, whilst 
in the waters of the Colony, shall be subject to such rules as may be 
made by the Governor, and such rules may prohibit or regulate such 
use in all cases, or in such cases as may be deemed desirable. 

(ii.) Such notice as aforesaid shall he published in the Ceylon 
Government Gazette, and in such other manner, if any, as to the Post- 
master-General may seem fit. 

7. For the purpose of any proceedings under these regulations the 
master or person being or appearing to be in command or charge of 
any ship shall be deemed to have authorised and to be responsible for 
the use of working of any apparatus on board such ship. 


= = ee ae v7 = 
—— SO 
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8. Any summons or other document in any proceedings under these 
regulations shall be deemed to have been duly served on the person to 
whom the same is addressed by being left on board the ship on which 
the offence is charged to have been committed with the person being 
or appearing to be in command or charge of the ship. 

g. These regulations shall not apply to the use of wireless tele- 
graphy for the purpose of making or answering signals of distress. 


CHINA 


Hongkong 
HE following Ordinance (No. 20 of 1913) to provide for the 

_regulation of Wireless Telegraphy was passed on July 24th, 
1913, and repeals all previous Ordinances :— 

1. This Ordinance may be cited as ‘‘ The Wireless Telegraphy 
Ordinance, 1913.” 

2. ‘‘ Telegraph ’? means an electric, galvanic or magnetic telegraph 
and includes appliances and apparatus for transmitting or making 
telegraphic, telephonic or other communications by means of electricity, 
galvanism or magnetism. 

The expression ‘‘ Wireless Telegraphy ’? means any system of com- 
munication by ‘‘ telegraph’ (as defined in this Ordinance) without the 
aid of any wire connecting the points from and at which the messages 
or other communications are sent and received: provided that nothing 
in this Ordinance shall prevent any person from making or using an 
electrical apparatus for actuating machinery or for any purpose other 
than the transmission of messages. 

3. The Governor may whenever he shall deem it expedient to do so 
license the establishment of any wireless telegraph station or the installa- 
. tion or working of any apparatus for wireless telegraphy in any place in 
the Colony or on board any British ship registered in the Colony. 

4.—(1.) No person shall establish any wireless telegraph station or 
instal or work any apparatus for wireless telegraphy in any place in the 
Colony or on board any British ship registered in the Colony except 
under and in accordance with a licence granted in that behalf by the 
Governor. 

{2.\ Every such licence shall be in such form and for. such period as 
the Governor-in-Council may determine and shall contain such terms, 
conditions and restrictions on and subject to which the licence is granted 
as the Governor shall consider desirable in the public interest. 

5.—(1.) If any person establishes a wireless telegraph station with- 
out a licence in that behalf or instals or works any apparatus for wireless 
telegraphy without a licence in that behalf he shall be liable to a fine 
not exceeding one thousand dollars or to imprisonment for a term 
not exceeding twelve months, and in either case be liable to forfeit any 
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apparatus for wireless telegraphy installed or worked without a licence, 
but no proceedings shall be taken against any person under this 
Ordinance except with the previous sanction of the Attorney-General. 
(2.) If a Magistrate is satisfied by information on oath that there ie 
reasonable ground for believing that a wireless telegraph station has 
been established without a licence in that behalf or that any apparatus 
for wireless telegraphy has been installed or worked in any place or on 
board any ship within the jurisdiction without a licence in that behalf 
he may grant a search warrant to any police officer to enter and inspect 
the station, place, or ship, and to seize any apparatus which appears 
to him to be used or intended to be used for wireless telegraphy therein. 
6.—(1.) The Governor-in-Council may make regulations for all or 
any of the following matters :— 
(a) For prescribing the form and.manner in which applications for 
licences under this Ordinance are to be made; 
(b) For prescribing the fees payable on the grant of any licence ;: 
(c) For regulating the manner in which apparatus for wireless 
telegraphy on board a merchant ship, whether British or 
foreign, in the waters of the Colony shall be worked so as to 
prevent interference with naval signalling or the working of any 
wireless telegraph station lawfully established, installed, or 
worked in the Colony or the waters thereof, and so as not to 
interrupt or interfere with the transmission of any wireless 
messages between wireless telegraph stations established as 
aforesaid on land and wireless telegraph stations established on 
ships at sea; 


(d) For prohibiting, except with the special or general permission of 
the Colonial Secretary, the working or using of any apparatus 
for wireless telegraphy on board a merchant ship, whether 
British of foreign, whilst such ship is in any of the harbours 
of the Colony ; 


(e) For prohibiting or regulating, in case at any time in the opinion 
of the Governor an emergency has arisen in which it is expedient 
for the public service that his Majesty’s Government sheuld 
have control over the transmission of messages by wireless — 
telegraphy on board merchant ships, whether British or foreign, 
in the waters of the Colony, the use of wireless telegraphy on 
board such ships while in such waters by such further rules as 
the Governor may see fit to make from time to time and either 
in all cases or in such cases as may be deemed desirable. 


(2.) Provided that no regulations made in respect of the matters 
described in paragraphs (c), (d) and (e) of this section shall apply to 
the use of wireless telegraphy for the purpose of making or answering 
signals of distress. 
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7. When an applicant for a licence proves to the satisfaction of the 
Governor that the sole object of obtaining the licence is to enable him 
to conduct experiments in wireless telegraphy a licence for that purpose 
shall be granted subject to such special terms, conditions, and restric- 
tions as the Governor may think proper, but shall not be subject to any 
rent or royalty. 


8.—(1.) Every omission or neglect to comply with and every act 
done or attempted to be done contrary to the provisions of this Ordinance 
or of any Regulation made thereunder or in breach of the conditions 
and restrictions subject to or upon which any licence has been issued 
shall be deemed to be an offence against this Ordinance, and for every 
such offence not otherwise specially provided for the offender shall, in 
addition to the forfeiture of any articles seized, be liable to a fine of five 
hundred dollars. 


(2.) All convictions, forfeitures, and fines under this Ordinance or 
any Regulations made thereunder may be had and recovered before a 
_ Magistrate. 


9g. The Wireless Telegraphy Ordinance, 1903, the Wireless Tele- 
_ graphy Ordinance, 1909, and the Wireless eee aeny Amendment 
Ordinance, 1909, are hereby repealed. 


HE following Regulations were made by the Officer Adriane 
tering the Government-in-Council under the provisions of 
Section 6 of the Wireless Telegraphy Ordinance, 1913 (Ordinance 
No. 20 of 1913), on November 2oth, 1913 :— 
1. Any person desirous of obtaining a licence for the establishment 
of a wireless telegraph station or the installation or working of any 
apparatus for wireless telegraphy in any place in the Colony, or on board 
any British ship registered in the Colony, must apply in writing to the 
Colonial Secretary. Such application must contain full particulars— 
3 (a) of the place or ship in respect of which a licence is sought, 
(b) of the nature of the apparatus which it is desired and pronase’ 
to instal and work, and 
(c) of the purposes for which the installation is intended to be 


utilised. 
2. The following shall be the fees payable on the grant of licences : 
(a) for a licence under Section 3 for a land station ...... $2.50 
(b) for a licence under Section 3 for a ship station...... $2.50 
(c) for an experimental licence under Section 7 ......... Nil. 


3. All apparatus for wireless telegraphy on board a merchant ship 
in the territorial waters of the Colony shall be worked in such a way as 
not to interfere with— 

(a) Naval signaling, or 

(b) the working of any wireless telegraph station lawfully estab- 

lished, installed, or worked in the Colony or the territorial 
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waters thereof, and in particular the said apparatus shall be so 
worked as not to interrupt or interfere with the transmission 
of any messages between wireless telegraph stations established 
as aforesaid on land and wireless telegraph stations established 
on ships at sea. 

4. No apparatus for wireless telegraphy on board a merchant ship 
shall be worked or used whilst such ship is in any of the harbours of 
the Colony except with the special or general permission in writing of 
the Colonial Secretary of the Colony. 

5. If at any time in the opinion of the Governor an emergency has 
arisen in which it is expedient for the public service that his Majesty’s 
Government should have control over the transmission of messages by 
wireless telegraphy, the use of wireless telegraphy on board merchant 
ships whilst in the territorial waters shall be subject to such further — 
rules as may be made by the Governor from time to time, and such 
rules may prohibit or regulate such use in all cases or in such cases as 
may be deemed desirable. 

6. These Regulations shall not apply to the use of wireless tele- 
graphy for the purpose of making or answering signals of distress. 

>. No proceedings shall be taken against any person under these 
Regulations except with the previous sanction of the Attorney-General. 


Weihaiwei 
No. 1 of 1904. 


1. It shall not be lawful for any person to use or establish any 
apparatus or installation for the purpose of operating a wireless elec- 
tric telegraph without a licence from the Commissioner on such 
terms and conditions as the Commissioner may from time to time 
prescribe. 


2. Any person who commits any offence against the provisions of 
this Ordinance shall be liable to a fine not exceeding $500 or in default 
of payment thereof to imprisonment for a term not exceeding six 
months, with or without hard labour. 


DENMARK 


1 (eras following regulations became effective on February ist, 
1000)... — 

In accordance with law No. 99 of 19th April, 1907, concerning wire- 
less telegraphs (radiotelegraphs) and with the, in Berlin, the 3rd Novem-- 
ber, 1906, drawn up International Convention concerning radio- 
telegraphs, supplemented by appendix decisions, finishing protocol and 
service regulations, the following decisions will have to be observed in 


founding and working of radiotelegraph stations and in handling of 
radiotelegrams : 
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].—ESTABLISHING OF RADIOTELEGRAPH STATIONS. 

1. On Danish soil and on board ships permanently anchored, such 
as lightships, etc., radiotelegraph stations (shore stations) can only be 
established by the Government. 

2. On board ships under Danish flag, not owned by the Government 
itself, radiotelegraph stations (ship stations) may only be established 
and operated after permission has been obtained from the Department 
of Public Works. 

The licence or a confirmed duplicate of it must always be carried 
on board the ship. : 

The licence may be withdrawn if the conditions for the fitting and 
operation of the station, set out therein, are not complied with; in such 
cases the entire apparatus belonging to the station must be removed. 

3. Applications for licences to establish and operate radiotelegraph 
stations on board ships sailing under the Danish flag must be on forms 
approved by the Department of Public Works, and must be accom- 
panied by notification that the station will fulfil the following conditions : 

(a) The system employed must be a syntonised system. 

(b) The speed of transmission and reception must, under normal 
conditions, be not less than 12 words a minute, the word to consist 
of five letters. 

(c) The radiotelegraph transmitter must in normal circum- 
stances not work with a larger energy than 1 kw. Larger energy 
may, however, be utilised if the ship is obliged to interchange 
telegrams over a distance of more than 300 kw. with the nearest 
coast station, or if communication, due to interference, is not obtain- 
able unless by an increase of energy. 

‘(d) The station must be operated by one or more operators 
who have obtained certificates as specified below in section 7. 

The station must not be opened for communication until the Tele- 
graph Department has issued a certificate, which will only be granted 
after the Department, by inspection, is satisfied that the conditions 

set out in the licence granted by the Department for Public Works are 
fulfilled. 


I].— INSTALLATION, SERVICE AND OPERATION OF PRIVATE SHIPS’ STATIONS. 

4. The apparatus of ship stations must be in strict accordance with 
the conditions set out in the licence for their establishment. 

5. The hours of service of each coast station are decided by the 
Government Department. 

The hours of service for ship stations are decided by the ship stations 
themselves. Any alteration in hours of service must be reported to the 
Department of Telegraphs. 

6. The normal wave length for ship stations is 300 m. Any ship 
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station must be fitted to utilise this wave length, unless special per- 
mission is otherwise given. In addition to the above, wave lengths up 
to 600 m. may be employed. 

7. The service of the ship station must be maintained by operators 
who are in possession of certificates granted by the Department for 
Public Works, which certificates specify the ability of the operator— 

(a) In the maintenance of the apparatus ; 
(b) in the sending and receiving (by sound) of telegrams with © 

a speed not less than 20 words a minute. 

(c) and in knowledge of the regulations utilised, governing 
radiotelegraph service. ) 

The operator is pledged to secrecy, and he is subject to the penalty, 
etc., for a breach of this condition as are the State telegraph operators. 

In the event of a contravention of the regulations governing the 
operation of the radiotelegraph service, the certificate may be cancelled 
by the Department of Public Works. 


8. The ship stations may be licensed for ordinary public telegraph 
communication, limited public telegraph communication (with specified 
ships, with specified shipping lines, with ships fitted with specified kind 
of apparatus, etc.), public telegraph-communication over long distances, 
private telegraph communication, special telegraph communication 
(exclusively for public use, etc.). 

The traffic of the ship station must be confined to that for which 
it is licensed, as specified in section 2; all stations are, however, bound 
to receive, to answer, and eventually further to communicate messages 
from ships in distress and give these absolute priority. 

Ship stations have no responsibility whatever regarding the radio- 
telegraph communication. 

Ship stations intended for public telegraph service must be provided 
with such printed forms, service journals, tariff lists, etc., as are neces- 
sary for this service; these forms are obtained from the Telegraph 
Department. Stations must furthermore be governed by all the instruc- 
tions. regarding the installation and operation of the station and the 
handling of the traffic issued by the Department of Telegraphs. 

No unauthorised person must be allowed to enter the wireless cabin. 


g. If technically possible, ship stations must interchange telegrams 
with other stations (coast or ship stations), without regard to the system 
of radiotelegraphy employed at the corresponding station. The inter- 
change of telegrams with other ship stations must, however, be so 
arranged that the working of coast stations is not interfered with, these — 
as a rule having the priority in public telegraph service. 

The operation of a station must as far as possible be arranged so _ 
that it does not disturb other stations. 

_ Exchange of superfluous signals and words is prohibited. Trials 
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and practice are only permitted in so far as the service of other stations 
is not interfered with. 

When a ship is in a Danish harbour the station must only be utilised 
for communication with ships in distress. 


1o. According to the International Convention, the Telegraph 
Department must notify the Berne Bureau of the ship installation, and 
the Telegraph Department can demand to be furnished with any 
information regarding the installation, service and apparatus of the 
ship station, both for this and for other purposes. 


11. The Telegraph Department will see that all conditions for fitting 
and operation of ship stations are complied with. The inspectors for 
this purpose, who are selected by the Director of Telegraphs, must at 
any time on showing their authority be admitted to inspect and test 
the station, provided that the ship is within Danish waters. All informa- 
tion required by the said inspectors must be immediately given, and 
their directions must be complied with, pending the decision of the 
Director of Telegraphs, or eventually of the Department for Public 
Works. 

_ For the inspection daily maintenance and travelling expenses are 
allowed to the inspectors; these are paid by the Department of Tele- 
graphs, but the amount will have to be refunded (on demand) by the 
shipping company. 

12. All pecuniary liability in respect of the service of the ship 
station is payable entirely by the shipping company, without regard to 
whether the liability in any case may have been due to fault or negli- 
gence on the part of the operators. 

13. The original radiotelegrams with appendices handed in at the 
ship stations must if possible be sent once a month by the ship station 
to the Department of Telegraphs. 


II1.—HaANnDLING OF RADIOTELEGRAMS, 


14. Radiotelegraph stations open for public service for the trans- 
mission and reception of telegrams may be used by any person, unless 
the service at the station is limited to a certain special kind of telegrams 
(see section 8). 

The telegrams are divided into three classes :— 

_ (1) State telegrams. 
(2) Service telegrams. 
(3) Private telegrams. 

The right to transmit State telegrams and service telegrams, and 
the right to priority for such messages, is at any time governed by 
the conditions laid down in the International Telegraph Regulation and 
the Inland Telegraph Regulation governing transmission of such tele- 
grams over ordinary telegraph systems. 

15. Regarding the radiotclegraph traffic, the handling of telegrams 


150 Year-Book of Wireless Telegraphy and Telephony 


is governed by the International Radiotélegraph Service Regulation, 
Articles IX., XI., XIV., XXXIV., XXXIX., XL., XLI. The traffic 
of telegrams to and from coast stations and over the ordinary telegraph 
and telephone system is at any time governed by the Inland and Inter- 
national regulations for such traffic. 

16. State and service telegrams may under all conditions be written 
in code or cypher. Private telegrams in code or cypher may be inter- 
changed only with coast stations of such countries where this method 
of communication is allowed. 

17. The undermentioned terms or the appended abbreviations may 
be utilised; they are written between two double hyphens before the 
address, and are charged as one word :— 

To addressee only delivered: Egenhaendigt, or MP. 


Delivered open . 5 . : Aabent, or RO. 
Private express telegram . : Urgent, or D. 
Telegram restante . abo Late 


X Addresses : : Ea 

18. The entire charge for the handling of a radiotelegram from the 
sender to the addressee is to be collected from the sender by the station 
where it originates. The station must not collect a larger amount than 
allowed in the tariffs. 

19. The entire charge for radiotelegrams includes— 

1. Charge for the radiotelegraphic handling, namely (a) “* coast 
tax,’ which is allotted to the coast stations ; (b) ‘‘ ship tax,’’ which 
is allotted to the ship station. 

2. Charge for handling over the ordinary telegraph and tele- 
phone system paid according to the general regulations. 

The coast tax for Danish coast stations is 15 ‘ctm. per word. 

The ship tax is decided by the owner of the ship station, subject 
to the approval of the Department for Public Works. It must not 
_ exceed go ctm. per word; a minimum charge per telegram may, how- 
ever, be adopted, not exceeding the charge for 10 words. Service 
telegrams concerning the radiotelegraph service are handled without any 
charge. Press telegrams .* reduced rates are not accepted. 

20. Reimbursement of charges paid, and accounts with the Tele- 
graph Department, are governed by International Radiotelegraph 
Service Regulations, Articles XXXV. and XXXVI. (compare Article 


XL). 
) 1V.—OTHER REGULATIONS. 


21. Stations on board ships under foreign flags must not be operated 
during the time such ships are in a Danish harbour, except to answer 
and to forward messages from ships in distress. 

22. When the interests of the State requires it, the Government 
may reserve to itself the right to prohibit all radiotelegraphic communi- 
cations from ships, Danish or foreign, in Danish waters, and to make 
the necessary regulations to carry out such prohibition. 
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23. The maximum penalty payable to the State for contravening 
the foregoing regulations is 400 kroner (422), and all unlawfully fitted 
or utilised apparatus may be confiscated. Such contraventions are 
adjudicated in the public police court, and proceedings may only be 
taken by direction of the Minister for Public Works. 

24. These regulations are effective as from the 1st of February, 
1909. : 


EAST AFRICA PROTECTORATE 


HIS Ordinance may be cited as ‘‘ The Wireless Telegraphv 
Ordinance, 1913.”’ 

2. The expression ‘‘ wireless telegraphy ’’ means any system of 
communication by telegraph as defined by the Indian Telegraph Act. 
1883, without the aid of any wire connecting the points from and at 
which the messages or other communications are sent and received. 


Provided that nothing in this Ordinance shall prevent anv person 
from making or using electrical apparatus for actuating machinery or 
for any purpose other than the transmission of messages. 


3. The Governor may, whenever he shall deem it expedient to do 
so, licence the establishment of any wireless telegraph station or the 
installation or working of any apparatus for wireless telegraphy in anv 
place in the Protectorate or on board any British ship registered in the 
Protectorate. 


4. (1) No person shall establish any wireless telegraph station or 
instal or work any apparatus for wireless telegraphy in any place in the 
Protectorate or on board any British ship registered in the Protectorate 
except under and in accordance with a licence granted in that behalf by 
the Governor. _ 


(2) Every such licence shall be in such form and for such period as 
the Governor may determine and shall contain such terms, conditions 
and restrictions on and subject to which the licence is granted as the 
Governor shall consider desirable in the public interest. 

5. (1) If any person establishes a wireless telegraph station without a 
licence in that behalf or instals or works any apparatus for wireless 
telegraphy without a licence in that behalf he shall be liable to a fine 
not exceeding one thousand and five hundred rupees or to imprisonment 
of either description for a term not exceeding twelve months and in 
either case be liable to forfeit anv apparatus for wireless telegraphv 
installed or worked without a licence, but no proceedings shall be taken 
against any person under this Ordinance except with the previous 
sanction of the Attorney-General. 

(2) If a Magistrate is satisfied by information on oath that there is 
reasonable ground for believing that a wireless telegraph station has 
been established without a licence in that behalf or that any apparatus 
for wireless telegraphy has been installed or worked in any place or on 
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board any ship within the jurisdiction without a licence in that behalf 
he may grant a search warrant to any police officer to enter and inspect 
the station, place or ship and to seize any apparatus which appears to 
him to be used or intended to be used for wireless telegraphy therein. 


6. (1) The Governor may make regulations for all or any of the 
following matters :— 


(i.) for prescribing the form and manner in which applications for 
licences under this Ordnance are to be made; 

(ii.) for prescribing the fees payable on the grant of any licence; 

(iii.) for regulating the manner in which apparatus for wireless 
telegraphy on board a merchant ship, whether British or 
foreign, in the waters of the Protectorate shall be worked so 
as to prevent interference with naval signalling or the working 
of any wireless telegraph station lawfully established, 
installed or worked in the Protectorate or the waters thereof 
and so as not to interrupt or interfere with the transmission 
of any wireless messages between wireless telegraph stations 
established as aforesaid on land and wireless telegraph 
stations established on ships at sea; 


(iv.) for prohibiting, except with the special or general permission 
of the Postmaster-General of the Protectorate, the working or 
using of any apparatus for wireless telegraphy on board a 
merchant ship, whether British or foreign, whilst such ship is 
in any of the harbours of the Protectorate; 

(v.) for prohibiting or regulating in case at any time in the opinion 
of the Governor an emergency has arisen in which it is 
expedient for the public service that His Majesty’s Govern. 
ment should have control over the transmission of messages 
by wireless telegraphy on board merchant ships, whether 
British or foreign, in the waters of the Protectorate, the use 
of wireless telegraphy on board such ships while in such 
waters by such further rules as the Governor may see fit to 
make from time to time and either in all cases or in such 
cases as may be deemed desirable. 

(2) Provided that no regulations made in respect of the matters 
described in paragraphs (ii.) (iv.) and (v.) of this section shall apply to 
the use of wireless telegraphy for the purpose of making or answering 
signals of distress. 


+. When an applicant for a licence proves to the satisfaction of the 
Governor that the sole object of obtaining the licence is to enable him 
to conduct experiments in wireless telegraphy a licence for that purpose 
shall be granted subject to such special terms, conditions and restrictions 
as the Governor may think proper, but shall not be subject to any rent 
or royalty. : 


G. A. A. Alting von Geusau 


Director-General of Posts and Telegraphs, 
Holland. 
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8. (1) Every omission or neglect to comply with and every act done 
or attempted to be done contrary to the provisions of this Ordinance or 
of any Regulation made thereunder or in breach of the conditions and 
restrictions subject to or upon which any licence has been issued shall 
be deemed to be an offence against this Ordinance and for every such 
offence not otherwise specially provided for the offender shall in addition 
to the forfeiture of any articles seized be liable to a fine of seven hundred 
and fifty rupees. } 

(2) All convictions, forfeitures and fines under this Ordinance or 
any Regulations thereunder may be had and recovered before a Magis- 
trate of the first class, and every such Magistrate shall have jurisdiction 
to pass any sentence authorised by this Ordinance on any European or 
other Non-Native convicted of an offence against this Ordinance notwith- 
standing anything in any Ordinance or law limiting the jurisdiction of 
such Magistrate over Europeans and Non-Natives. 

g. The Wireless Telegraphy Ordinance, 1908, is hereby repealed 
Provided however— 

(1) Every licence granted under the said Ordinance and in force at 
the commencement of this Ordinance shall be deemed to have 
been granted under this Ordinance. 

(2) All Regulations made under the said Ordinance and in force at 
the commencement of this Ordinance shall be deemed to have 
been made under this Ordinance and shall continue in force 
until other provision is made. 


EGYPT 


IRELESS Telegraphy is a ‘tate monopoly in Egypt in 
y¥ accordance with the following Khedivial Decree dated 


May 12th, 1906 :— 

1. Wireless Telegraphy shall be a State monopoly and no installation 
shall be established or used except by the Government or with the 
sanction of the Government. 

2. The Minister of Public Works shall be responsible for administra- 
tion of this law. 


FALKLAND ISLANDS 


HE following Ordinance relating to wireless telegraphy came 
mito force on March 15, 1912 :— 

1. No person shall establish any wireless telegraph station or instal 
or work any apparatus for wireless telegraphy in any place or on board 
any British ship registered in the Colony except under and in accordance 
with a licence granted in that behalf by the Governor in Council. 

2. No person shall work any apparatus for wireless telegraphy 
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installed on any merchant ship (whether British or foreign) whilst that 
ship is in the territorial waters of the Colony, otherwise than in 
accordance with regulations made in that behalf by the Governor in 
Council, and the Governor in Council may, by any such regulations, 
impose penalties, recoverable before a Stipendiary magistrate or any 
two Justices of the Peace in a summary manner, for the breach of any 
such regulations, not exceeding twenty pounds for each offence, and 
may provide for the forfeiture on any such breach of any apparatus for 
wireless telegraphy installed or worked on such ship. 


3. If any person establishes a wireless telegraph station without a 
licence in that behalf or installs or works any apparatus for wireless 
telegraphy without a licence in that behalf he shall be guilty of a mis- 
demeanour and be liable on summary conviction thereof to a penalty not 
exceeding twenty pounds or to imprisonment not exceeding three months, 
and, on conviction in the Supreme Court, to a fine not exceeding one 
hundred pounds, or to imprisonment for a term not exceeding twelve 
months and in either case be liable to forfeit any apparatus for wireless 
telegraphy installed or worked without a licence. 

4. If a Justice of the Peace is satisfied by information on oath that 
there is reasonable ground for supposing that a wireless telegraph 
station has been established without a licence in that behalf, or that 
any apparatus for wireless telegraphy has been installed or worked in 
any place or on board any merchant ship within his jurisdiction without 
a licence in that behalf or contrary to the provisions of the regulations 
made under this Ordinance, he may grant a search warrant to any 
constable or to any officer appointed in that behalf by the Governor and 
named in the warrant, and a warrant so granted shall authorise the 
officer named therein to enter and inspect the station, place or ship and 
to seize any apparatus which appears to him to be used or intended to 
be used for wireless telegraphy therein. 

5. The expression ‘‘ wireless telegraphy ’’ means any communica- 
tion by telegraph without the aid of any wire connecting the points from 
and at which the messages or other communications are sent and 
received: Provided that nothing in this Ordinance shall prevent any 
person from making or using electrical apparatus for actuating 
machinery or for any purpose other than the transmission of messages. 

6. The Wireless Telegraphy Ordinance, 1903, is hereby repealed. 

+. This Ordinance may be cited as the Wireless Telegraphy 
Ordinance, 1912. 


FRANCE AND ALGERIA 


iO ren commercial use of Wireless Telegraphy in France and 
Algeria is under the control of the Minister of Commerce, 
Industry and Posts and Telegraphs, M. Alfred Massé. The 
Department of Telegraphs deals with all matters relating to the 
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Administration of Commercial Wireless Telegraphy, and this 
Department also controls inland and foreign telegraphs. The 
Ministry of War and the Ministry of Marine control the use of 
wireless telegraphy in the Army and Navy. 

There have been no recent changes in the Laws and Regula- 
tions relating to wireless telegraphy, with the exception of the 
special regulations made in consequence of war. These regula- 
tions, however, have not been published. 

Shortly before the outbreak of hostilities a Bill was passed 
authorising the installation of telegraphic communications in 
French Equatorial Africa, a total sum of 760,000 francs being 
allotted for the construction of wireless stations at Oubangui, 
Alima, and Brassaville, as well as a telegraph line from Alima to 
Haut-Ogovué, at a cost of 105,000 francs. However, we under- 
stand that the work of constructing these stations has been 
temporarily suspended owing to present circumstances. 

The following are the principal clauses of the Decree dated 
March sth, 1907 (modified by the following decrees: April 
26th, 1910; February 5th, 1911; May 27th, 1911; November 2oth., 
1911), which superseded the decrees of February, 1903, and 
February 27th, 1904 :— 

1. Radiotelegraphic stations established or about to be established 
in France, Algeria and Tunis shall be classified as follows :— 

(a) Coast or internal land station for carrying on commercial service 

(b) Naval coast stations. 

(c) Military coast stations. 

(d) Lighthouse or lightship stations. 

In addition, private stations may be established temporarily when 
the necessary ficences have been obtained. 


2. The President of the Council, the Ministries of the Interior, 
of Public Works, Posts and Telegraphs, of War, Marine, Colonies, 
Foreign Affairs, Commerce and Industry, Public Instruction and Fine 
Arts are charged, in so far as concerns their respective departments, 
with the carrying out of this Decree. 

In case of mobilisation the Ministries of Marine and War shall auto- 
matically assume control of all stations, without exception. 


3. The choice of sites for the proposed range of a station and all 
technical conditions applicable to each projected station shall be sub- 
mitted for the consideration of an Inter-ministerial Commission formed 
in accordance with Article 4 of this Decree. The function of this Com- 
mission is to study the various aspects of the services to be carried on 
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and to indicate to the Administrative Departments affected the con- 
ditions that are necessary to reconcile their respective interests. 

4. The Inter-ministerial Technical Commission shall be appointed 
by the Minister of Public Works, Posts and Telegraphs, and shall com- 
prise the following members :— 

One President and one Vice-President appointed by Presidential 
decree from the Departments interested. 

Three representatives from the Ministry of Marine. 

Three representatives from the Ministry of War. 

Two representatives from the Colonial Office. 

Two representatives from the Foreign Office. 

Two representatives from the Ministry of Commerce and In- 
dustry. | 

Two representatives from the Ministry of Public Instruction 
and Fine Arts. 

One representative from the Ministry of the Interior. 

Four representatives from the Ministry of Public Works, Posts 
and Telegraphs, one representing the Department of Public Works 
and three the Post and Telegraph Administration. 

A secretary who shall belong to the Post and Telegraph 
Administration. He shall have no voting powers. 

s. The Commission shall examine the title to sites and technical 
conditions appertaining to all stations which shall constitute the French 
radiotelegraphic network ; examine complaints regarding French stations ; 
consider such administrative problems concerning the radiotelegraphic 
service as the Ministry of Public Works, Posts and Telegraphs deems 
fit to submit to it; institute experiments of general interest. The Com- 
mission shall be informed through the departments represented thereon 
of results obtained bv various types of apparatus employed at stations in 
operation. 

6. Except during periods of mobilisation all radiotelegraphic coast 
stations and stations carrying on commercial services, other than those 
which exist solely for experimental purposes, shall be open for the trans- 
mission of private telegrams. 


7. The Post and Telegraph Administration shall be responsible for 
all matters concerning the collection of taxes, foreign stations, and the 
International Bureau at Berne. It shall supervise the administration of 
international regulations in so far as they concern commercial traffic 
passing through coast stations in France, Algeria and Tunis, as well 
as through stations on vessels of the mercantile marine. 


8. Licences to establish private stations shall be granted by the Post 
and Telegraph Administration upon the recommendation of the Com- 
mission referred to in Article 4. Such licences shall only be of a temporary 
character, and the stations are strictly forbidden to interfere with the 
working of other stations. 


~ 
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GAMBIA 
rath February, 1903. 


N Ordinance to secure the control of all telegraphic establish- 
ments within the Colony and Protectorate in so far as may 
be necessary for the public safety :— 

1. No company, corporation, persons, or person whatsoever shall 
within the limits to which this Ordinance applies establish, maintain 
or use any telegraphic apparatus, mechanism or contrivance, of what 
nature or kind soever the same may be, without due permission and 
licence under the hand of the Governor previously obtained for that 
purpose. 

It is hereby expressly declared that what is commonly known as 
‘“‘ wireless telegraphy,’’ including the Marconi apparatus and any 
similar or other mechanism or contrivance whatsoever for the trans- 
mission of telegraphic messages without the employment of wires or 
cables, is a telegraphic apparatus, mechanism, or contrivance within 
the meaning of this section. 


2. It shall be lawful for the Governor-in-Council from time to 
‘time to make, and as he shall see fit repeal, alter or vary rules and 
regulations for all or any of the following purposes, viz, :— 

Licensing companies, corporations, or individuals to establish, 
maintain, or use any telegraphic apparatus, mechanism or contrivance, 
whether for the service of the public or for any private purpose. 

Attaching conditions, restrictions, and limitations to the exercise 
of the privilege by such licence conferred. 

Attaching suitable penalties and forfeitures to the contravention 
of the prohibition above contained in section 1 of this Ordinance, 
and to the breach of any rule or regulation made thereunder, and 
providing for the recovery thereof, summarily or otherwise. Provided | 
that the penalty (over and above forfeiture) to be imposed for any one 
offence shall in no case exceed a fine of £200, or in default of pay- 
ment thereof imprisonment with or without hard labour for a period 
‘not exceeding twelve months. 

The exercise of all such powers and control over telegraphic 
establishments (by temporarily entering into possession thereof or 
otherwise) as may be necessary for the public safety, whether at all 
times or in any case of emergency which may arise. 

And generally for the better carrying out of the purposes of this 
Ordinance. 

Such rules and regulations shall come into force as from the 
date of publication thereof, subject to disallowance by His Majesty. 


3. Nothing in this Ordinance contained shall invalidate or impair 
any agreement now in force entered into between the Governor of 
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this Colony, or the Imperial Government on behalf of the Govern- 
ment of this Colony, and any telegraph company, relative to the 
laying down or landing of any telegraphic cable, the removal, renewal, 
maintenance and use thereof, or to the payment of any subsidy to 
such company by the Government of this Colony or any other the 
like matter. 


4. This Ordinance may be cited for all purposes as ‘‘ The Tele- 
graphic Establishments (Maintenance of Control) Ordinance, 1903,” 
and shall apply to the whole Colony and Protectorate and to the 
territorial waters thereof. 


GERMANY 


Sole Article:—The Act of April 6th, 1892, relating to telegraphs 
in the German Empire is modified as follows :— 


1. Article 3 is completed by the following Paragraph 2: 

Installations of electric telegraphs for transmission of messages 
without the aid of metallic wires of junction, shall not be 
established and worked, except with the authorisation of the 
State. 

2. The following provisions are inserted after Article 3: 

(3 a) Telegraphic installations which are not exclusively designed 
for the internal service of a ship, cannot be established and 
worked on German vessels, unless authorised by the State. 

(3 b) The Imperial Chancellor shall decree the regulations. con- 
cerning the working of telegraphic stations on board foreign 
vessels in German territorial waters. 

3. Article 7 is completed by the following paragraph (2): 

The provision of Paragraph 1, Phrase 1, does not apply till July tst, 
1913, to installations of the nature defined in Article 3, Para- 
Sraph 2. 

The following regulations are decreed for the working of tele- 
graphic installations on board foreign ships in German territorial 
waters, and are founded on Article 3 (c) of the ‘‘ Telegraph Law 
of the German Empire ”’ of April 6th, 1892, and March 7th, oe 
and under the reservation of Article 15 of this law :— 

. Ships of war are authorised, in a general manner, 

(a) To exchange messages, signals, by means of optic and acoustic 

signals, submarine acoustic signalling excepted. 

(b) To use wireless telegraphy, on condition that they do not dis- 
turb the radiotelegraphic service of the public coast stations, or 
the service of the coast or ship stations of the Imperial Navy. 

In exchanging messages with German or foreign radiotelegraphic 
stations, foreign vessels must conform to the regulations of 
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the ‘Decree for the Regulation of the Radiotelegraphic Ser- 
vice”? and to the Decrees which may ultimately be promul- 

gated. 

2. Foreign vessels other than ships of war are authorised—till 

otherwise decreed— 

(a) To exchange messages by means of optic and acoustic signals, 
submarine acoustic signalling excepted, and under the reserva- 
tion that within the illumination zone of the navigable waters 
of the German coasts and islands the lights of the signal 
projectors or lanterns must not exceed that prescribed for fixed 
lights. 

(b) To use wireless telegraphy in conformity with the provisions 
of the ‘‘ Decree Regulating the Radiotelegraphic Service” and 
the decrees which may ultimately be promulgated ; nevertheless, 
in the ports, roadsteads, and estuaries, and in the navigable 
waterways of the interior, wireless telegraphy can only be used 
on an authorisation being granted in writing by the Ministry 
of Posts and Telegraphs of the German Empire. 

3. In the public interest the Articles 1 and 2 may be temporarily 

restricted or suspended. 

| 4. Whosoever works telegraphic installations in a way not 
authorised by the preceding provisions is liable to fines determined in 
Article 9 of the ‘‘ Law of ‘Telegraphs,’”’ and in virtue of Article 4o of 
the Penal Code of the German Empire, all the apparatus designed for 
the transmission of wireless messages can be confiscated. Moreover, 
installations which have been worked without a licence can be, in con- 
formity with Article 11 of the ‘‘ Telegraph Law,’’ removed or rendered 
unserviceable. 


HE following are some of the principal conditions on which 

the concession for the installation and working of a radiotele- 
graph station on board ship is granted :— 

1. The corcession for the installation and working of the ship 

’ station may be withdrawn at any time. 

2. The station must fulfil the following requirements :— 

(a) The construction of the station must be in accordance with 
modern developments of science and technology. 

(b) The stip station must be equipped in such a way as to be able 
to use the two wave-lengths of 600 and 300 metres. 

(c) The waves must be as pure and little damped as possible. The 
use of sending arrangements, with which the production of the 
emitted waves takes place by direct sparking discharges of the 
antenna, is not permitted, except in cases of distress. How- 
ever, it may be allowed for certain special stations (e.g., for 
such on small ships) the primary energy of which does not 
exceed 50 watts. 
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(d) The power transmitted at the radiotelegraphic apparatus, 
measured at the terminals of the generator, must not under 
normal conditicns exceed one kilowatt. 

(ec) With the reservation of the special provisions concerning the 
application of the 1,800 m. wave, a power of more than one 
kilowatt may be used if the ship must maintain communica- 
tion over a distance exceeding 200 nautical miles from the 
nearest coast station, or if, in consequence of exceptional cir- 
cumstances, communication cannot be maintained except by 
means of an increase of power. 

(f) The apparatus must be suitable for transmitting and receiving 
at a speed of at least 20 words per minute, five letters being 
counted as one word. Installations working with more than 
50 watts must be equipped so as to be able to cover several 
distances within the normal range of transmission, the shortest 
of which shall be about 15 nautical miles. 

(g) The receiving apparatus must be capable of reception up to 
600 miles with the greatest possible protection against 
disturbances. 


3. Ships belonging to the two first categories stated under Article 8, 
in addition to the ordinary apparatus, must be equipped with emergency 
gear having an independent source of power and capable of working for 
at least six hours, with a minimum range of 80 nautical miles in the 
case of ships in the first category, and of 50 nautical miles of those of 
the second category. The emergency gear is not necessary in the case 

of ships whose ordinary plant fulfils the conditions for emergency sets. 

The emergency gear, as well as the ship stations themselves, must 
be placed as high as possible above the deck—viz., according to the 
structure of the ship and the available space, either equal to the height 
of the bridge or of the large boat’s deck, so that in case of accident 
they shall be able to remain longest above the water. When using 
batteries for the emergency plants accumulators may be arranged in 
the station room itself, whilst acid accumulators, on account of the 
vapours which they develop, must be placed outside the station room, 
but in its immediate vicinity, and so that they are protected against 
outside influences. 


4. The contractor must submit to the Imperial Telegraph Adminis- 
tration a description of the ship station, together with a plan of the 
circuits. Subsequent alterations of the technical equipment affecting 
transmission or reception must not be made without the consent of the 
Imperial Telegraph Administration. 


5. In order te examine the prescribed arrangement of the ship’s 
station, and the carrying out of the service, the officers of the Imperial 
Telegraph Adn-inistration are permitted at any time to enter the rooms 
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where the apparatus are installed, and to inspect the working 
equipments. 

6. The radiotelegraph service on the ship must be operated only 
by German subjects. 

7. The service of the ship station must be carried out by an 
operator holding a certificate issued by the Imperial Telegraph Ad- 
ministration, or in an emergency, and for one journey only, by another 
Government which is a party to the International Radiotelegraphic 
Convention. 

There are two classes of certificates. 

The first-class certificate for the capability of the operator, with 
regard to :— ; 

(a) The adjustment of the apparatus and knowledge of the methods 

of working. 

(b) Transmitting of telegrams and receiving by sound at a speed of 
at least 20 words per minute. 

(c) Knowledge of the regulations applying to the exchange of radio- 
telegraphic communication. 

The second-class certificate may be issued to an operator who 
attains in transmitting and receiving a speed of 12 to 19 words per 
minute, but who fulfils the other conditions mentioned above. Operators 
holding a second-class certificate may be admitted :— 

(a) On ships which use radiotelegraphy for their own service only 
and for the exchange of messages of the crew, in particular on 
fishing vessels. 

(b) On all ships as junior operators, provided that such ships have 
on board at least one operator holding the first-class certificate. 
Nevertheless on ships placed in the first category mentioned in 
Article 8 the service must be carried on by at least two 
operators holding the first-class certificate. 

Transmission may be made only by an operator holding either the 

first or second-class certificate, except in cases of emergency. 

8. Ship stations are placed in three categories :— 

1. Stations always open. 

2. Stations having limited working hours. 

3. Stations having no fixed working hours. 

During navigation the following must remain permanently on 

watch :— 

1. The stations of the first category. 

2. Those of the second category during the hours that they are 
open for service, out of these hours these stations must remain 
on the watch for the first ten minutes of each hour. 

The stations of the third category are not bound to perform any 


regular ‘‘ listening ’’ service. 
F 


162 Year-Book of Wireless Telegraphy and Telephony 
LOR! pf Cat Oe I Se ee 


9. The ship station operator is under the supreme authority 
of the captain or of the captain’s representative, who, in his capacity 
as superintendent of the ship station, is entitled to note the contents of 
all telegrams provided he has been placed by the Imperial Telegraph 
Administration, or, in the case of ships that are permanently abroad, 
by a German Consulate (General or Vice-consulate), under the obliga- 
tion of preserving the secrecy of correspondence. | 

10. The certificate may be withdrawn if, in case of any offences 
against the ‘‘ Regulations for the Radiotelegraph Service,’ the 
operator has been found guilty after an inquiry. 

ir. If it is shown that the offence is due to the condition of the 
apparatus or to instructions given to the operator, the same procedure 
will be followed in respect of the licence issued to the ship. | 

12. The certificate may also be withdrawn if it is stated by an 
officer of the Imperial Telegraph Administration that the operator is 
no more in possession of the prescribed knowledge and skill. In the 
latter case a certificate will be granted to the operator after he has 
successfully passed a further examination. , 

13. Every change in the staff of the ship station must be reported 
immediately to the local post office of the home port. 

14. The ship station is bound to interchange radiotelegrams with 
every coast station and with every other ship station, without regard to 
the particular system of radiotelegraphy employed. 

15. The Radiotelegraph Service is regulated in accordance with the 
rules in the “Instructions for the Radiotelegraph Service.”? In addi- 
tion, special instructions which may be issued by the Imperial Tele- 
graph Administration must be observed also. 
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22. The ship station must be in possession of the certificate from 
the Imperial Telegraph Administration, stating that the installation and 


the working of the station have been licensed by the authority named 


and the category in which the station is placed. This certificate must be 
kept in the station and presented upon the request of the authorities 
of the countries at the ports at which the ship calls. 

Regulations have been adopted concerning the installation 
and working of wireless telegraph receiving stations. The 
licence, which may be revoked at any time, applies only to the 
use of stations for receiving time signals from Norddeich, which 
uses a wave of 1,650 m. 


The installation must fulfil the following technical require- — 


ments :-— 
(a) The receiving apparatus shall be adjusted so that the owner of 


the station may alter the syntonisation only within the imme- 
diate vicinity of the prescribed wave-length. The adjustable — 
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wave-lengths shall not differ by more than 5 per cent. above 
or below the prescribed wave-length. 

(b) The antenna shall not be larger than is necessary for the in- 
tended reception. 

(c) The single parts of the oscillatory circuits, also of the antenna 
circuit, shali be connected firmly and permanently. with each 
other by being soldered together ; exceptions are only admissible 
at the connecting terminals of the detectors and of the tele- 
phone receivers. 

(d) The soldered joints shall be enclosed in casing containing all 
the parts of the apparatus, and this must be sealed, so that 
only the handie of the tuning device and the connecting ter- 
minals of the detectors and of the telephones are accessible to 
the owner. For the connection of the antenna wire a sound 
insulating wrapper shall be used. 

(e) No later connection of circuits or tuning devices shall be 
permitted. 


The controlling officials of the Imperial Telegraph Adminis- 
tration, of the pe Naval Administraton, and of the Adminis- 
tration a the Army are permitted at any time to enter the premises 
Where the apparatus is situated and to inspect the station and 
everything appertaining thereto. The licensee is pledged to 
secrecy in respect of any messages that he may intercept. He 
must suspend working temporarily when requested to do so by 
the Imperial Telegraph Administration of the naval or military 
authorities. 


HE German Official Journal No. 73 of 1913 published a Decree of 

the Chancellor of the 14th October, 1913, referring to the 

modification of regulations for the working of telegraph stations on 

foreign ships in German waters. According to these regulations, wireless 

telegraphic traffic of foreign ships in German waters and in German 
rivers is subject to the following :— 

(a) Foreign men of war may use their apparatus on condition that 
the public coast stations and coast and ship stations of the 
German marine are not hindered. In exchanging traffic with 
German or foreign wireless stations the rules laid down in 
the “‘ Anweisung fuer den Funkentelegraphendienst ’? (Regula- 
tions for the Wireless Telegraph service) must be followed. 

(b) Other foreign craft are only permitted to use their wireless 
apparatus in accordance with the above-mentioned regulations, 
but within German ports, roadsteads, river mouths, as well as 
within inner waterways, wireless apparatus may only be used 


with the written permission of the German Postal Authorities. 
3 ER 
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GIBRALTAR 

HERE are no commercial wireless telegraph stations in 
BL citrcieae: and the right to use wireless telegraphy is reserved 
to the Government. 


The following Ordinance to prohibit the importation, keep- 


ing, use or establishment of any apparatus of installation 
for transmission of messages by wireless telegraphy by unau- 
thorised persons in Gibraltar came into force on October 
zoth, 1903. ‘This Ordinance has been amended by the Wireless 
Telegraph Apparatus Amendment Ordinance, 1909 (February 
ard), and in the text below the amending words are shown in 
brackets : 

1. This Ordinance may be cited as “ The Wireless Telegraph 
Apparatus Ordinance, Gibraltar, 1903.” 

2. No person shall import, keep, use or establish in Gibraltar [or 
on board any British ship registered in Gibraltar] any apparatus or 
installation for the receipt or transmission of messages by wireless tele- 
graphy without the licence in writing of the Governor, and under 
such terms and conditions as may be prescribed in such licence, which 
licence the Governor may in his discretion at any time cancel and 
revoke. 


3. It shali be lawful for the Governor by order in writing to 


authorise the Chief of Police or any other person named by him itz 


such order to enter at any time by day or night and by force, if 
necessary, any premises or place [or any ship] in Gibraltar, and to 
search for any such apparatus or installation as described in this 
Ordinance, and to seize and remove the same to be dealt with in 
such manner as the Governor may direct. 


4. Any person offending against this Ordinance, or resisting or in. 


any way interfering with any person charged with the execution of 
an order issued by the Governor under the preceding section, may 
be arrested without warrant and shall be liable on conviction by a 
Court of Summary Jurisdiction to a penalty not exceeding 450, or to 
imprisonment with or without hard labour for any term not exceeding 
three months. ; 

s. All penalties under this Ordinance shall be recoverable sum- 


marily in manner directed by ‘‘ The Justices Ordinance, Gibraltar, : 


1890.”’ 


HE ‘‘ Wireless Telegraph Apparatus Further Amendment 4 


' Ordinance, Gibraltar, 1909’ (April 30th), contains the fol- 
lowing clause : . 


2. A person shall not work any apparatus for wireless telegraphy 4 


tnstalled on merchant ships, whether British or foreign, while in — 
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Gibraltar, otherwise than in accordance with rules made in that behalf 
by the Governor, and the Governor may, by any such rules, impose 
penalties recoverable summarily for the breach of any such rules, not 
exceeding ten pounds for each offence, and may provide for the forfeiture 
on any such breach of any apparatus for wireless telegraphy installed or 
worked on such ships. All such rules shall be published in the Official 
Gazette and after such publication shall have the same force and effect 
as if enacted in this Ordinance. 


| ie following Rules as to the use of wireless telegraph 
| apparatus on merchant ships, whether British or foreign, 
while in Gibraltar, were made on May 3rd, 1909, under ‘‘ The 
Wireless Telegraph Apparatus Further Amendment Ordinance, 
_ Gibraltar, 1909’’: 


1. All apparatus for wireless telegraphy on board a merchant ship in 
the territorial waters of Gibraltar shall be worked in such a way as not 
to interfere with (a) Naval signalling, or (b) the working of any wireless 
telegraph station lawfully established, installed or worked in Gibraltar 
or the territorial waters thereof, and in particular the said apparatus 
_ Shall be so worked as not to interrupt or interfere with the transmission 
of any messages between wireless telegraph stations established as 
aforesaid on land and wireless telegraph stations established on ships 
at sea. 


2. No apparatus for wireless telegraphy on board a merchant ship 
shall be worked or used whilst such ship is in any of the harbours of 
Gibraltar, except with the special or general permission in writing of the 
Governor. 


3. If at any time in the opinion of the Governor an emergency has 
arisen in which it is expedient for the public service that His Majesty’s 
Government should have control over the transmission of messages by 
Wireless telegraphy the use of wireless telegraphy on board merchant 

_ ships whilst in the territorial waters shall be subject to such further 
rules as may be made by the Governor from time to time, and such rules 
may prohibit or regulate such use in all cases or in such cases as may 
be deemed desirable. 


4. These rules shall not apply to the use of wireless telegraphy for 
_ the purpose of making or answering signals of distress. 


5. Any person offending against any of these rules shall be liable to 
a penalty not exceeding ten pounds for each offence recoverable sum- 
marily under ‘‘ The Justices Ordinance, Gibraltar, 1890’? and any 
apparatus for wireless telegraphy installed or worked on such ship may 
be forfeited to His Majesty. 
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GOLD COAST COLONY 


N Ordinance to regulate communication by Wireless Tele- 

graphy was issued on September 22nd, 1913 :— 

1. This Ordinance may be cited as “The Wireless Telegraphy 
Ordinance, 1903.” 

2. No person shall establish or use any apparatus or installation 
for the purpose of communication by wireless telesraphy without a 
licence from the Governor. Any such licence may be granted on such 
terms and conditions as the Governor may prescribe. 

3. Any person who shall contravene the provisions of the pre- 
ceding section or any of the terms or conditions of any licence granted 
hereunder shall be guilty of an offence and shall on conviction before 
a District Commissioner be liable to a penalty not exceeding #100 
or to imprisonment with or without hard labour for a period not 
exceeding six months or to both, and the apparatus or installation 
in respect of which the offence is committed shall be forfeited to 
His Majesty. 

4. The Governor in Council may from time to time make, revoke 
or alter rules for further or better carrying into effect any of the 
purposes of this Ordinance, and such rules shall on publication in — 
the ‘‘ Gazette” have the same effect as if enacted in this Ordinance. 


The following Bill, which has been read a first time at a 
meeting of the Legislative Council held at the Public Offices, 
Victoriaborg, Accra, on Wednesday, August 6th, 1913, 1s 
published for general information :— 


1. This Ordinance may be cited as ‘‘ The Wireless Telegraphy 
Ordinance, 1913.” | 

2. In this Ordinance ‘‘ wireless telegraphy ’’ means any system of 
communication by telegraphy without the aid of any wire connecting the 
points from and at which the messages or other communications are 
sent or received : Provided that nothing in this Ordinance shall prevent 
any person from making or using electrical apparatus for actuating 
machinery or for any purpose other than the transmission of messages. 

3. (1) A person shall not establish any wireless telegraph station 
or install or work any apparatus for wireless telegraphy in any place or 
cn board any ship registered in the Colony except under and in accord- 
ance with a licence granted in that behalf by the Governor. 

(2) Every such licence shall be in such form and for such period as 
the Governor may determine, and shall contain the terms, conditions 
and restrictions on and subject to which it is granted. 

4. A person shall not work any apparatus for wireless telegraphy 


installed on any merchant ship, whether British or foreign, while that — 


ship is in the Colonial waters otherwise than in accordance with regula- 
tions under this Ordinance. 


Laws and Regulations—Gold Coast Colony 167 


5. (1) The Governor may from time to time make regulations for 
carrying into effect the purposes of this Ordinance, and such regulations 
shall on publication in the “‘ Gazette ” have the same effect as if enacted 
in this Ordinance. 


(2) The regulations in the Schedule to this Ordinance shall have 


efiect except in so far as they may be amended or rescinded by regula- 
tions made under the authority of this section. 


(3) If at any time, in the opinion of the Governor, an emergency 
has arisen in which it is expedient for the public service that His 
Majesty’s Government should have control over the transmission of 
messages by wireless telegraphy, the use of wireless telegraphy on 
board merchant ships while in the Colonial waters shall be subject to 
such further regulations as may be made by the Governor from time 
to time, and such regulations may prohibit or regulate such use in 
all cases or in such cases as may be deemed desirable. 


6. If a Magistrate or District Commissioner is satisfied by in- 
_ formation on oath that there is reasonable ground for suspecting THAT 
A WIRELESS telegraph station has been established without a licence in 
that behalf, or that any apparatus for wireless telegraphy has been 
_ installed or worked in any place or on board any merchant ship without 
a licence in that behalf or contrary to the provisions of any regulations 
made under this Ordinance or of any licence granted under this Ordi- 
mance, he may grant a search warrant to any Police Officer or any 
person appointed in that behalf by the Commissioner of Police and 
named in the warrant, and a warrant so granted shall authorise the 
Police Officer or person named therein to enter and inspect the station, 
place, or ship, and to seize any apparatus which appears to him to be 
used or intended to be used for wireless telegraphy therein. 


7. (1) Any person who shall offend against any provision of this 
Ordinance or any of the regulations made thereunder shall be liable 
on summary conviction for every such offence to a fine not exceeding 
fifty pounds, and upon such conviction the Court may order that any 
apparatus for wireless telegraphy in connection with which the offence 
was committed shall be seized and forfeited. 

(2) Proceedings shall be taken before a District Commissioner’s 
Court on the complaint of a Commissioner of Police or of any person 
thereto authorised by him in writing, and the procedure shall be the 
same as the procedure for the time being in force in respect of offences 
punishable on summary conviction. 


8. The Wireless Telegraphy Ordinance, 1903, and the Wireless 
Telegraphy (Amendment) Ordinance, 1913, are hereby repealed. 


SCHEDULE—Section 5 (2). 
REGULATIONS. 
(i.) All apparatus for wireless telegraphy on board a merchant ship 
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‘n the Colonial waters shall be worked in such a way as not to interfere | 
with 
(a) Naval signalling; or 
(b) The working of any wireless telegraph station lawfully 
established, installed, or worked in the Colony or Colonial waters, 
and in particular the said apparatus shall be so worked as not to 
interrupt or interfere with the transmission of any messages 
between wireless telegraph stations established as aforesaid on land 

and wireless telegraph stations established on ships at sea. 7 

(ii.) In these Regulations ‘“ Naval Signalling ’? means signalling 
by means of any system of wireless telegraphy between two or more 
ships of His Majesty’s Navy, between ships of His Majesty’s Navy and 
Naval Stations, or between a ship of His Majesty’s Navy or a Naval 
Station, and any other wireless telegraph station, whether on shore or 
on any ship. 

(iii.) No apparatus for wireless telegraphy on board a merchant 
ship shall be worked or used while such ship is in any harbour, port, 
or bay of the Colony except with the special or general permission of 
the Governor. 

(iv.) For the purpose of any proceedings under these regulations 
the master or person being or appearing to be in command or charge 
of any ship shall be deemed to have authorised and to be responsible 
for the use or working of any apparatus on board such ship. 

(v.) Any summons or other document in any proceedings under 
these regulations shall be deemed to have been duly served on the 
person to whom the same is addressed by being left on board the ship 
on which the offence is charged to have been committed with the person 
being or appearing to be in command or charge of the ship. 

(vi.) These regulations shall not apply to the use of wireless tele- 
graphy for the purpose of making or answering signals of distress. 


GREAT BRITAIN 


HE Postmaster General is responsible for the administra- 
tion of wireless telegraphy in Great Britain and Ireland. 
The following are the officers who form the Department of 
Wireless Telegraphs at the General Post Office, London, a Ohi 
—Postmaster General, Rt. Hon. C. E. H. Hobhouse; Assistant 
Secretary, E. W. Farnall, C.B.; Principal Clerk, F. J. Brown; 
First Class Clerk, J: I. DeWardt. 3 . 
Department of the Inspector of Wireless Telegraphy :— 
Inspector of Wireless Telegraphy, Commander F. G. Loring, 
R.N., M.LE.E.; Deputy Inspector of Wireless Telegraphy, — 
Major C. G. C. Crawley, R.M.A., A.M.I.E.E.; Assistant Inspec-  ~ 
~. tors, F. Addey, B.Sc. Lond., A.M.I.E.E., and O. F. Brown, 4 
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M.A., B.Sc. Oxon., B.Sc. Lond. ; Consulting Engineer for Wire- 
less Telegraphy (temporary), W. Duddell. 

Early in 1914 a Bill was presented to the House of Commons 
by the President of the Board of Trade to amend the laws relating 
to merchant shipping so as to give effect to the International 
Convention for the Safety of Life at Sea, signed at London on 
January 20th, 1914. Under the title ‘‘ Merchant Shipping (Con- 
vention) Act, 1914,’’ this Bill was passed in August last and is 
due to come into force on July ist, 1915. Part Ill. of the Act 
refers to wireless telegraphy and is to be found on page 189. 

At the outbreak of war all wireless stations in the British 
Empire were brought under the control of the Government, and 
in the following pages we have included the notices which were 
published in the London Gazette of August 2nd and 3rd, and also 
an extract from the Defence of the Realm (Consolidation) 
Regulations, 1914, which relatés to the prohibition of the posses- 
sion of wireless telegraphic apparatus, unless with the official 
permission of the Postmaster General. All amateur and experi- 
mental stations have been closed, and there is no probability of 
their being re-opened until the end of the war, when it is 
anticipated that the provisions of the licenses will be considerably 
-Tevised. For this reason we have not included the particulars 
of these licenses in the following pages, but they are to be found 
in the Year Boox for 1914 (pp. 183-188). 

Wireless Telegraphy Act, tgo4. 

Following the termination of the meeting of the delegates 
at the International Conference in Berlin in 1903, the British 
Government drafted a Wireless Telegraphy Act to define the official 
position of the Postal and Telegraph Department in the United 
Kingdom in regard to the new development. The Act received 
Royal assent on August 15th, 1904, and the text is as follows :-— 

1.—(1) A person shall not establish any wireless telegraph station, 
er instal or work any apparatus for wireless telegraphy, in any place 
or on board any British ship except under and in accordance with a 
licence granted in that behalf by the Postmaster-General. 

(2) Every such licence shall be in such form and for such perio 
as the Postmaster-General may determine, and shall contain the 
terms, conditions, and restrictions on. and subject to which the licener 
is granted, and any such licence may include two or more stations, 
places, or ships. 

(3) If any person establishes a wireless telegraph station witheut 
a licence in that behalf, or instals or works any apparatus for wireless 
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telegraphy without a licence in that behalf, he shall be guilty of a 
misdemeanour, and be liable, on conviction under the Summary Juris- 
diction Acts, to a penalty not exceeding ten pounds, and on conviction 
on indictment to a fine not exceeding one hundred pounds, or to im- 
prisonment, with or without hard labour, for a term not exceeding 
twelve months, and in either case be liable to forfeit any apparatus 
for wireless telegraphy installed or worked without a licence, but no 
proceedings shall be taken against any person under this Act except 
by order of the Postmaster-General, the Admiralty, the Army Council, 
or the Board of Trade. 


(4) If a justice of the peace is satisfied by information on oath that 
there is reasonable ground for supposing that a wireless telegraph 
station has been established without a licence in that behalf, or that 
any apparatus for wireless telegraphy has been installed or worked 
in any place or on board any ship within his jurisdiction without a 
licence in that behalf, he may grant a search warrant to any police 
officer or any officer appointed in that behalf by the Postmaster- 
General, the Admiralty, the Army Council, or the Board of Trade, and 
named in the warrant, and a warrant so granted shall authorise the 
officer named therein to enter and inspect the station, place or ship, 
and to seize any apparatus which appears to him to be used, or 
intended to he used, for wireless telegraphy therein. 

(s) Sections 684, 685, and 686 of the Merchant Shipping Act, 1894 
(which relate to the jurisdiction of courts and justices), and section 
693 of the same Act (which relates to distress for sums ordered to 
be paid by masters and owners of ships), shall apply to the jurisdic. 
tion of courts and justices in respect of ships, and to distress under 
this Act. 

(6) The Postmaster-General may make regulations for prescribing 
‘he form and manner in which applications for licences under this Act 
are to be made, and, with the consent of the Treasury, the fees payable 
on the grant of any such licence. 

(7) The expression ‘‘ wireless telegraphy ’’ means any system of 
communication by telegraph as defined in the Telegraph Acts, 1863 
to 1904, without the aid of any wire connecting the points from and at 


which the messages or other communications are sent and received: | 


Provided that nothing in this Act shall prevent any person from making 
or using electrical apparatus for actuating machinery or for any pur- 
pose o(her than the transmission of messages. 


2._{1) Where the applicant for a licence proves to the satisfaction 


of the Postmaster-General that the sole object of obtaining the licence 
is to enable him to conduct experiments in wireless telegraphy, a 
licence for that purpose shall be granted, subject to such special terms, 
condiffens, and restrictions as the Postmaster-General may think 
prope» teat shall not be subject to any rent or royalty. 
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Chief of Technical Staff : 
Department of Wireless Telegraphs, Holland. 
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(2) Where an applicant for a licence satisfies the Postmaster- 
General that a wireless telegraph station is to be used solely for the 
transmission of telegrams which are within the first or second excep- 
tion from the exclusive privilege of transmitting telegrams conferrea 
upon the Postmaster-General by the Telegraph Act, 1869, a licence for 
that purpose, if granted, shall not be subject to any rent or royalty. 

(3) It shall be lawful for the Postmaster-General, due regard being 
had to the maintenance and exercise of effective control over wireless 
telegraphy, to grant special licences at reduced terms for the establish- 
ment and working of wireless telegraph stations to be used exclusively 
for the transmission within the United Kingdom of news to public 
registered newspapers. A schedule of all reduced rents or royalties 
imposed by any special licences shall be laid before both Houses of 
Parliament within fourteen days of the commencement of the session 
next succeeding the grant of any such licences. 


3.—(1) This Act may be cited as the Wireless Telegraphy Act, 
1904, and may be cited with the Telegraph Acts, 1863 to 1904. 

(2) This Act shall extend to the whole of the British Islands and 
to all British ships in the territorial waters abutting on the coast of 
the British Islands, and the Royal Courts of the Channel Islands pel 
register this Act accordingly. 

(3) His Majesty in Council may order that this Act shall, subject 
_ to any conditions, exceptions, and qualifications contained in the order, 
apply during the continuance of the order to British ships whilst on 
the high seas. 

(4) A person shall not work any apparatus for wireless telegraphy 
installed on a foreign ship whilst that ship is in territorial waters 
otherwise than in accordance with regulations made in that behalf 
by the Postmaster-General, and the Postmaster-General may, by any 
such regulations, impose penalties recoverable summarily for the breach 
of any such regulations not exceeding ten pounds for each offence, 
and may provide for the forfeiture on any such breach of any apparatus 
for wireless telegraphy installed or worked on such ship. Save as 
aforesaid, nothing in this Act shall apply to the working of apparatus 
for wireless telegraphy installed on any foreign ship. 


4,—In the application of this Act to Scotland the expression ‘‘ Mis- 
demeanour ’? means crime and offence. 


5.—In the application of this Act to the Channel Islands and th- 
Isle of Man— 

(1) The Lieutenant-Governor of the Island of Jersey or the Island 
of Guernsey, and the Governor, Lieutenant-Governor, or _ Deputy 
Governor of the Isle of Man, as the case may require, shall be 
substituted for the Board of Trade. 


(2) Offences may be prosecuted, fines recovered, proceedings taken, 
and search warrants issued in such courts and in such manner as 


172  Year-Book of Wireless Telegraphy and Telephony 
al ee ee 


may for the time being be provided in the Channel Islands and the 
Isle of Man by law, or if no express provision is made then in and 
before the courts and in the manner in which the like offences, fines, 
proceedings, and warrants may be’ prosecuted, recovered, taken, or 
issued therein by law, or as near thereto as circumstances admit, and 
the bailiff or his lieutenant, or any jurat of the Royal Court in the 
Island of Jersey or the Island of Guernsey, and the judge or any jurat of 
the Court of Alderney, and the high bailiff or two justices of the peace in 
the Isle of Man, shall respectively be substituted for a justice of the 
peace. 


6. This Act shall continue in force until the thirty-first day of 
July, nineteen hundred and six, and no longer, unless Parliament other- 
wise determines. (It was renewed until 31st December, 1909, and’ has 
since been extended from year to year by the Expiring Laws Continuance 
Act. It is now in force until 31st December, 1915.) 


HE following Order in Council is dated 29th February, 
1908 :— 

(1) The Wireless Telegraphy Act, 1904, shall apply to British 
ships whilst on the high seas, provided that a person on board a British 
ship which is registered in any British possession (other than the 
Channel Islands and the Isle of Man), or in any British Protectorate 
shall not be deemed to commit an offence against the Wireless Tele- 
graphy Act, 1904, by reason of the installation or working of wireless 
telegraphy on such ship if the authority in such Possession or Pro- 
tectorate, having power by law so to do, shall have granted a licence 
for the installation and working of apparatus for wireless telegraphy 
on that ship, and if such person is acting in accordance with the pro- 
visions of such licence. 


(2) The Interpretation Act, 1889, shall apply for the purpose of the 
interpretation of this Order as it applies for the purpose of the inter- 
pretation of an Act of Parliament. 


(3) This Order shall be published in the London Gazette, and shall 
come into operation immediately from and after the expiration of 
three months after this Order is so published. - 

(4) This Order may be cited as ‘‘ The Wireless Telegraphy Order, : 
1908. ”’ 
ac. Order was issued in 1908 (No. 496) containing regulations 

relating to foreign ships :— 

1. In these Regulations unless the context otherwise mequires— 

‘‘ Wireless Telegraphy ”’ has the same meaning as in the Wireless 
Telegraphy Act, 1904. 

‘‘ Naval Signalling ’? means signalling by means of any system of 
wireless telegraphy between two or more ships of His Majesty’s Navy, 


Laws and Regulations—Great Britain 173 


between ships of His Majesty’s Navy and Naval Stations, or between a 
ship of His Majesty’s Navy or a Naval Station and any other wireless 
telegraph station whether on shore or on any ship. 

‘‘ Territorial Waters ’’ means such part of the sea adjacent to the 
coast of the British Islands as is deemed by international law to be 
within the territorial sovereignty of His Majesty, and includes harbours. 

‘‘ Harbour ”’ includes harbours properly so called, whether natural 
or artificial estuaries, navigable rivers, piers, jetties, and other works 
in or at which ships can obtain shelter, or ship and unship goods or 
passengers. 

2. When communications are made by means of wireless telegraphy 
between a foreign ship in territorial waters and a wireless telegraph 
station in the British Islands, the rules in force for the working of 
wireless telegraphy at that station shall be observed. 


3. All apparatus for wireless telegraphy on board a foreign ship in 
territorial waters shall be worked in such a way as not to interrupt or 
interfere with— 

(a) Naval Signalling, or 

(b) the working of any wireless telegraph station lawfully estab- 

lished, installed, or worked in the British Islands or the 
territorial waters abutting on the coast of the British Islands, 
and in particular the said apparatus shall be so worked as not 
to interrupt or interfere with the transmission of any messages 
between wireless telegraph stations established as aforesaid on 
land and wireless telegraph stations established on ships at sea. 


4, (1) Except with the special permission in writing of the Post- 
master-General no apparatus for wireless telegraphy on board a foreign 
ship (other than a ship of war) shall be worked or used whilst such 
Ship is in any harbour in the British Islands. 

(2) Without prejudice to the operation of the general provisions of 
these Regulations, the use of wireless telegraphy on board a foreign 
ship of war while in a harbour in the British Islands shall be subject to 
such rules (whether prohibitive or regulative) as may be made by the 
Admiralty from time to time. ; 

5. (1) If at any time in the opinion of one of His Majesty’s 
Principal Secretaries of State an emergency has arisen in which it is 
expedient for the public service that His Majesty’s Government should 
have control over the transmission of messages by wireless telegraphy, 
and notice to that effect is published by the Postmaster-General, after 
the publication of such notice and until further notice the use of wireless 
telegraphy on board foreign ships whilst in territorial waters shall be 
subject to such rules as may be made by the Admiralty from time to 
time, and such rules may prohibit or regulate such use in all cases or in 
such cases as may be deemed desirable. 

(2) Such notice as aforesaid shall be published in the London 
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Gazette, the Edinburgh Gazette, and the Dublin Gazette, and in such 
other manner, if any, as to the Postmaster-General may seem fit. or 

6. (1) Any person who shall offend against any provision of these 
Regulations or of any Rules made by the Admiralty thereunder shall 
be liable on’ conviction under the Summary Jurisdiction Acts for every 
such offence to a penalty not exceeding ten pounds, and upon such 
conviction the Court may order that any apparatus for wireless tele- 
graphy installed or worked on board the ship on which the offence was 
committed shall be seized and forfeited. 

(2) For the purposes of any proceedings under these Regulations the 
master or person being or appearing to be in command or charge of any 
Foreign ship shall be deemed to have authorised and to be responsible 
for the use or working of any apparatus on board such ship. 

(3) Any summons or other document in any proceedings under these 
Regulations shall be deemed to have been duly served on the person to 
whom the same is addressed by being left on board the ship on which 
the offence is charged to have been committed with the person being or 
appearing to be in command or charge of the ship. 

7. These Regulations shall not apply to the use of wireless tele- 
graphy for the purpose of making or answering signals of distress. 

%, These Regulations shall come into operation on the first day of 
July, 1908. 

9, These Regulations may be cited as “ The Wireless Telegraphy 
(Foreign Ships) Regulations, 1908.”’ 


HE following is a copy of the form of Licence granted by 
| the Postmaster-General to establish Wireless Telegraph Ship 
Stations :— 
Licence To EsTaBLisH WIRELESS TELEGRAPH SHIP STATIONS. 
Whereas of ——— in the County of —— (herein- 
after called “‘ the Licensee ”’) is desirous of establishing installing working 
and using on a ship or ships belonging to the Licensee wireless tele- 
graphy as defined in section 1 (7) of the Wireless Telegraphy Act 1904: 
And whereas by reason of the provisions of the Telegraph Acts 1863 
to 1913 and the Wireless Telegraphy Order 1908 it is unlawful to 
establish any wireless telegraph station or instal or work any apparatus 
for wireless telegraphy in any place or on board any British ship 
(whether in the territorial waters of the British Islands or on the high 
seas) except under and in accordance with a licence grented in that 
behalf by the Postmaster-General : 
And whereas at the request of the Licensee I have agreed to grant 


to the Licensee the licences powers and authorities hereinafter expressed . : 


and contained for the period upon the terms and subject to the stipula- 
tions and conditions hereinafter appearing : eis. 

Now I the above-named His Majesty’s Postmaster-Genera 
in exercise of all powers and authorities enabling me in this behalf do 
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hereby grant to the Licensee during the term or period commencing on 

the day of the date hereof and terminating on the 31st day of December 

1915 and thereafter so long as the Wireless Telegraphy Act 1904 shall 

continue in force unless and until these presents and the licence or 

permission hereby given shall be determined as hereinafter provided 
license and permission— 

(i) To establish instal and work for the purposes hereinafter 
mentioned at the ship station or stations specified in the Schedule 
hereto apparatus for wireless telegraphy of the kind specified in 
the Schedule hereto (which apparatus is hereinafter referred to 
as ‘‘ the licensed apparatus ’’) : 

Provided that— 


(a) 


(b) 


Each ship station shall be of such class mentioned in 
Articles XIII. of the Service Regulations annexed to the 
Radiotelegraph Convention 1g12 as is specified in the 
said Schedule opposite to the name of such station; 

The apparatus installed at each ship station shall be of 
the character specified in the said Schedule opposite to 
the name of such station; 


(c) The transmitting apparatus used at each ship station shall 


(d) 


be of such a character that the waves emitted are as pure 
and as little damped as possible and the receiving appa- 
ratus used at the said station or stations shall be of such 
a character as to afford the greatest possible protection 
from disturbance during the reception of signals; 
The apparatus shall include such emergency installation 
as may be required according to the class of the ship 
station under the provisions of Article XI. of the Service 
Regulations annexed to the Radiotelegraph Convention 
1912; 
The licensed apparatus shall be so constructed as to be 
capable of using wave-lengths of 600 and 300 metres in 
length as measured by the standard of measurement in 
use by the Post Office for the time being and such other 
wave-lengths not exceeding 600 metres in length as shall 
be authorised in writing from time to time by the Post- 
master-General. Provided always that the wave-length of 
600 metres shall normally be used for communication and 
further that the wave-length of 1,800 metres may be used 
for transmission in the exceptional case contemplated bv 
Article XXXV. (2) (a) of the Service Regulations 
annexed to the Radiotelegraph Convention 1912: 
Provided’ further that only the wave-length of 600 
metres shall be used by the Licensee during the period of 
any war in which the United Kingdom is engaged ; 
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(f) The apparatus shall admit of the transmission and recep- 
tion of messages at the rate of not less than 20 words a 
minute five letters being counted as one word; 

di) To send and receive messages by means of the licensed 
apparatus between the said ship stations and also between the 
said ship stations and coast stations and other ship stations. 
Provided that the Licensee shall not except with the consent in 
writing of the Postmaster-General send or receive messages 
from and at the said ship stations when in any harbour in the 
British Islands; and 

(iii) To receive money or other valuable consideration for or in 
respect of the use of the licensed apparatus or for or in respect 
of the transmission or receipt of messages by means of the said 
apparatus. 

And I do hereby declare that the said licence and permission is 

granted on and subject to the following conditions and provisions: | 

1. In these presents (and in the Schedule hereto) the following 

words and expressions shall have the several meanings hereinafter 
assigned to them unless there be something either in the subject or 
context repugnant to such construction (that is to say) :— 

The expression ‘‘ the Postmaster-General ’’ means the Postmaster- 
General for the time being. 

The expression ‘‘ wireless telegraphy ”’ has the same meaning as in 
the Wireless Telegraphy Act, 1904. 

The term ‘‘ telegraph’? has the same meaning as in the Telegraph 
Act, 1869. 

The expression ‘‘ Naval signalling ’” means signalling by means of 
any system of wireless telegraphy between two or more ships 
of His Majesty’s Navy between ships of His Majesty’s Navy 
and Naval Stations or between a ship of His Majesty’s Navy 
or a Naval Station and any other wireless telegraph station 
whether a coast station or a ship station. 

The expression ‘‘ the Admiralty’? means the Commissioners for 
executing the office of Lord High Admiral of the United 
Kingdom of Great Britain and Ireland. 

The expressions ‘‘ the International Telegraph Convention ” and 
‘the International Telegraph Regulations ’? mean respectively 
the International Convention of St. Petersburg dated the 1oth- 
22nd July, 1875, and the Service Regulations made thereunder 
and include respectively any medifications of the Convention or 
Regulations made from time to time. 

The expression ‘‘ the Radiotelegraph Convention, 1912,’’ means 
the Convention signed at London on the 5th day of July, 
1912, and the Service Regulations made thereunder and includes ~ 
any modification of the Convention or Regulations made from 
time to time. ; 


5) ‘ ; Fa 4 
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The expression ‘‘ coast station ’? means a wireless telegraph station 
which is established on land or on board a ship permanently 
moored, and which is open for the service of correspondence 
between the land and ships at sea. 

The term ‘‘ship station’? means a_ wireless telegraph station 
established on board a ship which is not permanently moored. 

2, The licensed apparatus shall not be used by the Licensee or by 
any other person either on behalf or by permission of the Licensee for 
the despatch or receipt of messages except messages authorised by this 
licence. 

3. (1) The Licensee shall not by the transmission of any message 
by means of the licensed apparatus or otherwise by the use of the 
licensed apparatus interfere with Naval signalling. 

(2) If the Admiralty are of opinion that the working of the licensed 
apparatus at any ship station specified in the Schedule hereto is incon- 
sistent with the free use of Naval signalling the Licensee shall when 
required in writing by the Postmaster-General so to do close the said 
station. 

(3) These provisions for the protection of naval signalling shall be 
construed to be without prejudice to the generality of any other pro- 
visions of this licence. 

4. For the purpose of this licence the Licensee shall observe the 
International Telegraph Convention and the International Telegraph 
Regulations so far as the said Convention and Regulations are capable 
of being applied to wireless telegraphy in common with ordinary land 
and submarine telegraphy. 

5. The Licensee shall observe the provisions of any Regulations 
from time to time made under the provisions of the Telegraph Acts, 1863 
to 1913, by the Postmaster-General with the consent of the Treasury in 
relation to the conduct of wireless telegraph business so far as the 
same are applicable to the Licensee. 

6. The Licensee shall observe the provisions of the Radiotelegraph 
Convention, 1912. 

4. The Licensee shall comply with all such directions and observe 
all such rules as may be given or made by the Postmaster-General from 
time to time-for the purpose of preventing interference with the working 
of any other wireless telegraph station and for enabling the messages 
exchanged by means of the licensed apparatus to be distinguished from 
those emanating from any other wireless telegraph station. 

8. The licensed apparatus shall not without the consent of the 
Postmaster-General be altered or modified in respect of any of the 
particulars mentioned in the Schedule hereto. 

g. The Licensee shall at all times indemnify the Postmaster-General 
against all actions claims and demands which may be brought or made 
by any corporation company or person in respect of any injury arising 
from any act licensed or permitted by these prc-ents. 
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10. (1) Subject to the provisions of this licence the Licensee shall 
transmit messages by means of the licensed apparatus on equal terms 
without favour or preference whether as regards rates of charge order 
of transmission or otherwise. Provided always that signals of distress 
and messages in connection therewith shall receive priority over all other 
messages and that the order of transmission of such other messages 
shall be governed by the International Telegraph Regulations. 

(2) In respect of messages transmitted on behalf of His Majesty’s 
Government or the Government of any British Possession or Pro- 
tectorate the Licensee shall charge rates not in excess of half of the rates 
charged to the ordinary public. 

11. The Licensee shall so far as possible receive from ships and light 
stations all requests for assistance and all signals of distress and shall 
answer such requests and signals and send them with the least 
possible delay to the proper authorities by means of the licensed 
apparatus or any other means in the power of the Licensee. 

12. (1) The licensed apparatus at each of the ship stations men- 
tioned in the Schedule hereto shall be worked only by operators holding 
certificates issued by the Postmaster-General and the Licensee shall 
provide for the working of each station such operators as are required 
by the provisions of Article X. of the Service Regulations annexed to the 
Radiotelegraph Convention 1912 according to the class of the ship 
station and shall observe the regulations as to the working of the ship 
station laid down according to its class by Article XIII. of the said 
Regulations. 

(2) A certificate shall not be recognised as authorising the holder to 
work a ship station under the terms of this licence unless it bears a 
statement that it is issued by the Postmaster-General in accordance with 
the Radiotelegraph Convention 1912. Such certificates will be valid only 
during the operation of the said Convention. They will be granted to 
persons of such technical proficiency and will be in such form and will 
be subject to such conditions as the Postmaster-General shall from time 
to time prescribe and they may be endorsed or withdrawn at the discre- 
tion of the Postmaster-General in case of misconduct or breach on the 
part of the holder of the regulations prescribed for the working of ship 
stations. 

13. The Licensee shall not divulge to any person (other than properly 
authorised officials of His Majesty’s Government or a competent legal 
tribunal) or make any use whatever of any message coming to the 
knowledge of the Licensee and not intended for receipt by means of the 
licensed apparatus. The Licensee shall exhibit at each of the ship 
stations specified in the Schedule hereto a copy of Section 11 of the Post 
Office (Protection) Act 1884 and any contravention of that section by 
any person in the employment of the Licensee shall be deemed to be a 
breach of the provisions of this licence entitling the Postmaster-General 
under Clause 22 hereof to revoke and determine this Licence. 
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14. The Licensee shall keep full accounts records and registers of 
all messages transmitted by means of the licensed apparatus and in 
such registers each of such messages shall be accompanied by its identi- 
fying number and date and full particulars of its place of origin and of 
ultimate destination and such further particulars as the Postmaster- 
General shall from time to time reasonably require to be shown 
messages on His Majesty’s service being in such registers distinguished 
from other messages. The Licensee shall preserve all used message 
forms written and printed and transcripts of messages and all other 
papers for a period of at least fifteen months counting from the month 
following that in which the radiotelegrams were handed in as prescribed 
by the Radiotelegraph Convention, 1912, and such registers and 
message papers shall be open to the inspection of the Postmaster- 
General or his officers thereto authorised at the Office 
of the Licensee for the time be’ng or at such other place as may be 
agreed between the hours of 10 a.m. and 5 p.m. on every dav except 
Sunday or a statute or general holiday. 


1s. The Licensee Shall render to the Postmaster-General such 
accounts as the Postmaster-General shall direct in respect of all charges 
due or payable under the Radiotelegraph Convention 1912 in respect ot 
messages exchanged between the ship stations hereby licensed and coast 
‘stations and shall pay to the Postmaster-General at such times and ’r 
such manner as the Postmaster-General shall direct all sums which 
shall be due from the Licensee under such accounts. 


16. The Postmaster-General and any agent authorised in that behalf 
in writing by him may at all reasonable times enter upon all or any of 
the ship stations hereby licensed for the purpose of inspecting and may 
inspect any apparatus fixed or being in such stations respectively for the 
purpose of sending and receiving messages by wireless telegraphy and 
all other telegraphic instruments and apparatus fixed or being in such 
stations respectively and the working and user of such apparatus and 
telegraphic instruments respectivelv. 


17. The Licensee shall carry on every ship on which a ship station 
is established under this Licence a print or copy of the Licence certified 
under the hand of an appropriate officer of the Postmaster-General to be 
a true copy and shall produce such print or copy for inspection if 
required to do so by the competent authorities of the countries where the 
ship calls. The Licensee shall also carry on every such ship such 
documents as may be prescribed by the Postmaster-General for the pur- 
pose of enabling the Licensee to communicate with coast stations and 
ship stations in accordance with the Radiotelegraph Convention, 1912. 


18. The Licensee shall pay to the Postmaster-General for and 
in respect of the licence hereby granted a royalty of five shillings per 
annum in respect of each ship station at which the licensed apparatus 
is installed. 
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(1) The Licensee shall pay to the Postmaster-General for and in 
respect of the Licence hereby granted a royalty of five sh‘llings per 
annum in respect of each ship station in which the licensed apparatus 


is installed. 


(2) The said royalty shall be payable on the 1st of December in — - 


each year during which the licence remains valid. 


19. Except with the consent in writing of the Postmaster-General 
the Licensee shall not assign, underlet, or otherwise dispose of or admit 
any other person or body to participate in the benefit of the licences. — 
powers or authorities hereby granted or any of such licenses powers or 
authorities. 

20. (1) If and whenever an emergency shall have arisen in which 
it is expedient for the public service that His Majesty’s Government 


shall have control over the transmission of messages by the licensed | 


apparatus it shall be lawful for any naval, military customs or police 
officer or any other person authorised by the Admiralty to take pos- 
session of the licensed apparatus or any part thereof in the name and on 
behalf of His Majesty and to use the same for His Majesty’s service and 
in that event any such officer or person so authorised may enter upon 
any ship on which any such apparatus is installed and take possession 
of the said apparatus and use the same as aforesaid, and subject to such 
use may use the same or allow it to be used for such ordinary services 
as may in his discretion seem fit to him or may prohibit and take steps 
ito prevent the use of the same and issue directions which shall be obeyed 
by the Licensee to prevent such use. : 

(2) Any such officer or person so authorised as aforesaid may in 
such event as aforesaid instead of taking possession of the licensed 
apparatus as aforesaid direct and authorise such persons as he may 
think fit to assume the control of the transmission of messages by the 
licensed apparatus either wholly or partly and in such manner as he 
may direct and such persons may enter upon any ship on which any 
apparatus is installed accordingly or the said officer or person so 
authorised as aforesaid may direct the Licensee to submit to him or 
any person authorised by him all messages tendered for transmission 
or arriving by ithe licensed apparatus or any class or classes of such 
messages to stop or delay the transmission of any messages or deliver 
the same to him or his agent and generally to obey all such directions 
with reference to the transmission of messages as the said officer or 
person so authorised as aforesaid may prescribe and the Licensee shal! 
obey and conform to all such directions. 

(3) The Licensee shall be entitled to reasonable compensation for 
any damage to the licensed apparatus arising in consequence of the 
exercise of the powers conferred by this Clause. 

21. At any time after the 31st day of December 1915 the Postmaster- 
General may in his absolute discretion give notice in writing to determine 
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these presents and the licence or permission hereby granted at the end 
of one calendar month from the date of such notice and at the expiration 
of that period the licence or permission hereby granted shall cease and 
determine accordingly but without prejudice to any remedy of the 
Postmaster-General under any condition or provision herein contained. 

22. In any of the following cases (that is to say) :— 

(a) In case any sum of money which ought to be paid by the 
Licensee to the Postmaster-General under or by virtue of these 
presents shall be in arrear and unpaid for one calendar month 
after the time at which the same ought to be paid under or by 
virtue of the provisions herein contained ; or 


(b) In case of any breach non-observance or non-performance by 
or on the part of the Licensee of any of the provisions (other 
than a provision for the payment of money) or conditions herein 

_ contained 

then and in any such case the Postmaster-General may by notice in 
writing under his seal revoke and determine these presents and the 
licences powers and authorities hereinbefore granted and each and 
every of them as to all or any of the ship stations hereby licensed and 
thereupon these presents and the said licences powers and authorities 
and each and every of them shall absolutely cease determine and become 
void as to all or any of the said ship stations (as the case may be) but 
_ without prejudice to any right of action or remedy which shall have 
accrued or shall thereafter accrue to the Postmaster-General under any 
condition or provision herein contained. 

23. Nothing in these presents contained shall prejudice or affect the 


right of the Postmaster-General from time to time to establish extend 
maintain and work any system or systems of telegraphic communica- 


tion (whether of a like nature to that hereby licensed or otherwise) in 
‘such manner as he shall in his discretion think fit neither shall anything 
herein contained prejudice or affect the right of the Postmaster-General 
from time to time to enter into agreements for or to grant licences 
relative to the working and user of telegraphs (whether of a like nature 
to those hereby licensed or otherwise) or the transmission of messages 
in any part of the United Kingdom by means of wireless telegraphy or 
by any other means with or to any person or persons whomsoever upon 
such terms as he shall in his discretion think fit. And (save as in this 
licence expressly provided) nothing herein contained shall be deemed 
to authorise the Licensee to exercise any of the powers or authorities 
conferred on or acquired by the Postmaster-General by or under the 
Telegraph Acts or any of them. 

24. Any notice, request, or consent (whether expressed to be in 
writing or not) to be given by the Postmaster-General under these 
presents may be under the hand of any one of the secretaries or 
assistant secretaries for the time being of the Post Office and may be 
served by sending the same in a registered letter addressed to the 
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Licensee at the —— 
if such notice request or consent relates to any particular ship station 
by delivery to the master of the ship upon which such station is installed 
and any notice to be given by the Licensee under these presents may be 
served by sending the same in a registered letter addressed to the 
Secretary of the Post Office at the General Post Office, London. 


The Schedule of Ship Stations before referred to. 
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LICENSE TO USE WIRELESS TELEGRAPHY FOR PRIVATE BUSINESS. 


WHEREAS of in the county of (hereinafter 
called ‘‘ the Licensee ’’) is desirous of establishing installing working 
and using a system of wireless telegraphy as defined in section 1 (7) of 
the Wireless Telegraphy Act 1904: 


AND WHEREAS by reason of the provisions of the Telegraph Acts 
1863 to 19__—it is unlawful to establish any wireless telegraph station or ~ 
instal or work any apparatus for wireless telegraphy in any place except 
under and in accordance with a license granted in that behalf by the 
Postmaster General and it is also unlawful save as in the said Acts 
provided to transmit telegrams within the United Kingdom: 

AND WHEREAS at the request of the Licensee I have agreed to grant 
to the Licensee the licenses powers and authorities herinafter expressed 
and contained for the period upon the terms and subject to the 
stipulations and conditions hereinafter appearing : 


Now I the above-named His Majesty’s Postmaster General 
in exercise of all powers and authorities enabling me in this behalf do 
hereby grant to the Licensee during the term or period commencing on 
the day of the date hereof and terminating on the 31st day of December . 
191 _ license and permission— : 


(i) to establish instal and work at the stations specified in the 
Schedule hereto apparatus for wireless telegraphy (hereinafter 


office for the time being of the Licenses Onam—an 
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called ‘‘ the licensed apparatus ’’) provided that the apparatus 
installed at each station shall be of the character specified in 

the said Schedule opposite to the name of such station; and 


(ii) to transmit and receive messages on the private business of the 
Licensee by means of the licensed apparatus between the said 
stations. 


Anp I do hereby declare that the said license and permission is 
granted on and subject to the following conditions and provisions :— 


1. In these presents (and in the Schedule hereto) the following 
words and expressions shall have the several meanings hereinafter 
assigned to them unless there be something either in the subject or 
context repugnant to such construction (that is to say) :— 

The expression ‘‘ the Postmaster General ’’ means the Postmaster 

General for the time being. 

The expression “‘ wireless telegraphy ” has the same meaning as in 
the Wireless Telegraphy Act 1904. 

The term ‘‘ telegraph’? has the same meaning as in the Telegraph 
Act 1869. 

The expression ‘‘ naval signalling ’? means signalling by means of 
any system of wireless telegraphy between two or more ships 
of His Majesty’s Navy between ships of His Majesty’s Navy and 
Naval Stations or between a ship of His Majesty’s Navy or a 
Naval Station and any other wireless telegraph station whether 
on shore or on any ship. 

The expression ‘‘ the Admiralty ’? means the Commissioners for 
executing the office of Lord High Admiral of the United 
Kingdom of Great Britain and Ireland. 

Apparatus shall be deemed to be ‘‘ syntonised ’”? when the transmit- 
ting apparatus is so adjusted as to communicate with a receiver 
which has a corresponding adjustment and to produce as little 
effect as possible on a receiver not having a corresponding 
adjustment. 

2.—(1) The licensed apparatus shall not be used by the Licensee or 
by any person either on behalf or by permission of the Licensee for any 
purpose except for the transmission and receipt of such messages as 
aforesaid between and at the stations specified in the Schedule hereto. 


(2) No money or other valuable consideration shall be received by 
the Licensee or by any other person with the authority or bv the 
permission of the Licensee in respect of the transmission or receipt of* 
any messages by means of the licensed apparatus or any part thereof. 

3.—(1) The Licensee shall not by the transmission of any message 
by means of the licensed apparatus or otherwise by the use of the 
licensed apparatus interfere with naval signalling. 
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* (2) Whenever the operators at any signal station of the Licensee 
perceive through the medium of the instruments used by them that 
naval signalling is proceeding they shall refrain from using the licensed 
apparatus until all indication that naval signalling is proceeding shall 
have ceased. 

(3) The Licensee shall if so required in writing by the Admiralty 
cease to use the licensed apparatus for such period (not exceeding two 
hours in any one day) as may be specified by the Admiralty. 

(4) If the Admiralty are of opinion that the working of the licensed 
apparatus at any station specified in the Schedule hereto is inconsistent 
with the free use of naval signalling the Licensee shall when required in _ 
writing by the Postmaster General close the said station. | 

(5) These provisions for the protection of naval signalling shall be 
construed to be without prejudice to the generality of any other provisions 
of this license. 


4. The Licensee shall observe the provisions of any Regulations from 
time to time made under the provisions of the Telegraph Acts 1863 to 
19 by the Postmaster General with the consent of the Treasury in 
relation to the conduct of wireless telegraph business. 

5.—(1) The Licensee shall so work the licensed apparatus as not to 
interfere with the working of any wireless telegraph station established 
in the British Isiands or the territorial waters abutting on the coasts 
of the British Islands (whether on shore or on any ship) by or for the 
purposes of the Postmaster General or any department of His Majesty’s 
Government or for commercial purposes and in particular with the trans- 
mission or receipt of any messages between or at wireless telegraph 
Stations established as aforesaid on land and wireless telegraph stations 
established on ships at sea. 


(2) With a view to preventing such interference as aforesaid the 
Licensee shall comply with all directions which shall be given to the 
Licensee by the Postmaster General and with all rules prescribed by the 
Postmaster General for observance by his Licensees— 


(a) With respect to all arrangements to be adopted for the purpose . 
of securing syntonised apparatus or for enabling the messages 
exchanged by means of the licensed apparatus to be dis- 
tinguished from those emanating from any other wireless 
telegraph station ; | Ey 

(b) With respect to any alternation of messages which the Post- 
master General may think necessary; and 

(c) Generally with respect to avoiding interference between one 
wireless telegraph station and another. 

6. The licensed apparatus shall not without the consent in writing 

of the Postmaster General be altered or modified in respect of any of the 
particulars mentioned in the Schedule hereto. 
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4. The Licensee shall at all times indemnify the Postmaster General 
against all actions claims and demands which may be brought or made 
by any corporation company or person in respect of any injury arising 
from any act licensed or permitted by these presents. 

8 The Licensee shall so far as possible receive from ships and 
light stations all requests for assistance and all signals of distress and 
retransmit them with the least possible delay to the proper authorities 
by means of the licensed apparatus or any other means in the power of 
the Licensee. 

9. Subject to the provisions of this license the Licensee shall not 
divulge to any person (other than properly authorised officials of His 
Majesty’s Government or a competent legal tribunal) or make any use 
whatever of any message coming to the knowledge of the Licensee and 
not intended for receipt by means of the licensed apparatus. 

10. The Postmaster General and any agent authorised in that behalf 
in writing by him may at all reasonable times enter upon all or any of 
the stations or other premises in the possession or occupation of the 
Licensee either solely or jointly with any other person or persons for the 
purpose of inspecting and may inspect any apparatus fixed or being in 
such places respectively for the purpose of sending and receiving mes- 
sages by wireless telegraphy and all other telegraphic instruments and 
apparatus fixed or being in such places respectively, and the working and 
‘user of such apparatus and telegraphic instruments respectively. 

_ zr.—(1) All apparatus used or intended to be used by the Licensee 
shall be so erected fixed placed and used as not either directly or by 
reason of the working or user thereof to interfere with the efficient or 
convenient maintenance working or user of any telegraphic line of the 
Postmaster General which may from time to time exist or which it is 
probable that the Postmaster General may have occasion to erect place 
fix or use or to expose any such line to risk of damage or to risk of 
snterference with the efficient or convenient working or user thereof. 

(2) In case any telegraphic line of the Postmaster General shall 
be damaged or the efficient working or user thereof shall be wholly or 
partially interrupted or otherwise interfered with and the Engineer-in- 
Chief for the time being of the Post Office shall certify in writing under 
his hand that such damage interruption or interference has been caused 
directly or indirectly by any apparatus used or intended to be used by 
the Licensee or by anything done by or on behalf of the Licensee in 
relation thereto the Licensee shall on demand pay to the Postmaster 
General all costs that shall be reasonably incurred by him in repairing 
such damage and in removing or altering such telegraphic line so as to > 
restore the same to efficient working order and in adding thereto or 
‘substituting therefor either temporarily or permanently any other 
telegraphic line if the said Engineer-in-Chief shall certify that such 
addition or substitution is reasonably required. 


186 Year-Book of Wireless Telegraphy and Telephony 


(3) For the purposes of this Article the expression ‘‘ telegraphic 
line? has the same meaning as in the Telegraph Act 1878 and the 
expression ‘telegraphic line of the Postmaster General”? includes a 
telegraphic line belonging to or worked by the Postmaster General or 
constructed or maintained by him for any Department of the Government 
or other body or ‘person. 


12.—(1) The License shall pay to the Postmaster General on the 
ist day of December uext for and in respect of the licence hereby granted 
a royalty of £ per annum in respect of each station. 

(2) In the event of the renewal of this license ithe said royalty shall 
be payable on the same day in each succeeding year. 

13. Except with the consent in writing of the Postmaster General 
the Licensee shall not assign underlet or otherwise dispose of or tadmit 
any other person or body to participate in the benefit of the licenses 
powers or authorities thereby granted or any of such licenses powers or 
authorities. 

14. If and whenever in the opinion of one of His Majesty’s Principal 
Secretaries of State an emergency shall have arisen in which it is 
expedient for the public service that His Majesty’s Government shall 
have control over the transmission of messages by the licensed 
apparatus it shall be lawful for the said Secretary of State by warrant 
under his hand to direct and cause the licensed apparatus or any part 
thereof to be taken possession of in the name and on behalf of His 
Majesty and to be used for His Majesty’s service and in that event 
any person authorised by the said Secretary of State may enter upon 
the stations offices and works of the Licensee or any of them amd 
take possession thereof and use the same as aforesaid. 

15. [he Postmaster General may at any time in his absolute dis- 
cretion give notice in writing to determine these presents and the 
license or permission hereby given at the end of one calendar month 
from the date of such notice and at the expiration of that period the 
license or permission hereby granted shall cease and determine accord- 
ingly but without prejudice to any remedy of the Postmaster General 
under any condition or provision herein contained. 

76. In any of the following cases (that is to say) :— 

(a) In case any sum of money which ought to be paid by the 
Licensee to the Postmaster General under or by virtue of these 
presents shall be in arrear and unpaid for one calendar month after 
the time at which the same ought to be paid under or by virtue of 
the provisions herein contained; or 

(6b) In case of any breach non-observance or non-performance 
by or on the part of the Licensee of any of the provisions (other 
than a provision for the payment of money) or conditions herein 
contained ; 

then and in any such case the Postmaster General may by writing 
under his seal revoke and determine these presents and the licenses 
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powers and authorities hereinbefore granted and each and every of 
them and thereupon these presents and the said licenses powers and 
authorities and each and every of them shall absolutely cease deter- 
mine and become void. 

Provided always that no such revocation or determination as afore- 
said shall prejudice or affect any right of action or remedy which shall 
have accrued or shall thereafter accrue to the Postmaster General 
under any condition or provision herein contained. 


17. Nothing in these presents contained shall prejudice or atrect 
the right of the Postmaster General from time to time to establish 
extend maintain and work any system or systems of telegraphic com- 
munication (whether of a like nature to that hereby licensed or other- 
wise) in such manner as he shall in his discretion think fit neither shall 
anything herein contained prejudice or affect the right of the Post- 
master General from time to time to enter into agreements for or to 
grant licenses relative to the working and user of telegraphs (whether 
of a like nature to those hereby licensed or otherwise) or the trans- 
mission of messages in any part of the United Kingdom by means of 
wireless telegraphy or by any other means with or to any person or 
persons whomsoever upon such terms as he shall in his discretion think 
fit and (save as in this license expressly provided) nothing herein con- 
tained shall be deemed to authorise the Licensee to exercise any of 
the powers or authorities conferred on or acquired by the Postmaster 
General by or under the Telegraph Acts or any of them. 


18. Any notice request or consent (whether expressed to be in 
writing or not) to be given by the Postmaster General under these 
presents may be under the hand of any one of the Secretaries or 
Assistant Secretaries for the time being of the Post Office, and may 
be served by sending the same in a registered letter addressed to the 
Licensee at the usual or last known place of residence or business of 
the Licensee, and any notice to be given by the Licensee under these 
presents may be served by sending the same in a registered letter 
addressed to the Secretary of the Post Office at the General Post Office, 


London. 
THE SCHEDULE. 
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N October, 1912, the Board of Trade, at the request of the 
Lords Commissioners of the Admiralty, issued a notice directing 
the attention of Masters and Owners of British Merchant Vessels 
to the necessity for arranging for periodical practices in Wireless 


Telegraphy communications between H.M. Ships of War and << 


Ships of the British Mercantile Marine for the purpose of ensuring 
efficient and reliable communication when required. 

The co-operation is invited of all British ship-owners and 
masters whose ships are fitted with Wireless Telegraphy, in order 
to give effect to the following proposals. 7 


(1) At 8.30 a.m. and 2.30 p.m. daily any single man of war 
(destroyers and small craft excluded) or one man of war in a 
fleet in company, detailed by the Senior Naval Officer present, 
will adjust her Wireless Telegraphy transmitting and receiving 
apparatus to the commercial 600 metre wave length and make the 
call ‘“CCCC,”’ followed by her own commercial call sign, indicat- 
ing that she is prepared to carry out an exercise with any British 
merchant ship within range. 

On a British merchant ship receiving this call she will answer 
and say whether or not she is prepared to proceed with the exer- 
cise. Should more than one merchant ship answer, the man of 
war will indicate which is to exercise and which is to wait. 

The exercise will then proceed, but no messages are to be 
exchanged which are not authorised by the respective captains 
and masters of the ships practising. No message received during 
such exercises is to be forwarded beyond the ship actually receiving 
the message and no payment for any message can be made. 
The exercises are to be conside-ed as strictly on Service and not 
for any commercial advantage. 

(2) In all such exercises the man of war is to be considered 
the controlling ship. 

(3) The exercises will cease at 9.15 a.m. and 3.15 p.m. re- 
spectively, or before, at the discretion of the captains concerned. 

(4) These exercises are only to be carried out between vessels, 
neither of which are within 150 miles range of any commercial 
shore station using the 600 metre wave length, and are to cease 
at once should one of H.M. ships so direct. 


MERCHANT SHIPPING (CONVENTION) ACT, 1914. 

An Act to make such amendments of the law relating to 
Merchant Shipping as are necessary or expedient to give effect to 
an International Convention for the Safety of Life at Sea, signed 
in London on January the twentieth, nineteen hundred and four- 
teen, and for purposes incidental thereto. 

(roth August 1914.) 


\upertsy 
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PART III. 

(Which deals with Wireless Telegraphy.) 
1s. (1) Subject to the provisions of this Act, every British ship 
registered in the United Kingdom which carries 50 or more persons 
shall be provided with a wireless telegraphy installation, and shall 
maintain a wireless telegraphy service which shall be at least sufficient 
to comply with the rules made for the purpose under this Act, and shail 
be provided with certified operators and watchers at least in accordance 
with those rules. Provided that the obligations imposed by this section 
shall not come into operation until such date, not being less than six 
months after the making of those rules, as may be specified in the rules. 
(2) In reckoning the number of persons carried on a ship for the 
purpose of this section, persons shall not-be counted who are exceptionally 

and temporarily carried on a ship— 

(a) As the result of force majeure; or 

(b) as the result of the necessity of increasing the number of 
the crew to fill the places of members of the crew who are ill or 
disabled ; or, 

(c) as the result of the obligation on the part of the master to 
carry shipwrecked persons, or persons in like circumstances; or, 

(d) if so provided by rules of the Board of Trade, as cargo 
hands for a part of the voyage not being between one continent and 
another, and not being, during the time the hands are carried, 
outside the limits of latitude thirty degrees north and thirty degrees 
south. 


(3) If this section is not complied with in the case of any ship, the 
master or owner of the ship shall be liable in respect of each offence to 
a fine not exceeding five hundred pounds, and any such offence may be 
prosecuted summarily, but if the offence is prosecuted summarily the 
fine shall not exceed one hundred pounds. 


16. (1) The Board of Trade, in consultation with the Postmaster 
General, shali make such rules with respect to wireless telegraphy 
installations and service on British ships which are registered in the 
United Kingdom and with respect to the carrying on those ships of 
operators and watchers for the purposes of wireless telegraphy, as appear 
to them necessary or expedient to carry into effect the provisions of the 
Convention mentioned in,Part V. of the Third Schedule to this Act. 


(2) The Board of Trade may by rules made under this section 
exempt from ‘the obligations of this Act as to wireless telegraphy— 

(a) Ships while on voyages the course of which does not take 
the ship more than a hundred and fifty sea miles from the nearest 
coast, if the Board are satisfied that the route and the conditions 
of the voyage are such as to render compliance with those obligations 
unreasonable or unnecessary ; and, 
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(b) sailing ships on which, owing to the peculiar or primitive 
nature of their build, it is impossible to provide a proper wireless 
telegraphy installation. . 
(3) The Board of Trade may by rules made under this section 

provide that any automatic calling apparatus which is certified by them 
to be efficient and to have been accepted by the parties to the Convention 
may be substituted, for the purposes of the provisions of this Act and 
any rules made thereunder relating to wireless telegraphy, for a certified 
operator or watcher. 

17. The Board of Trade may postpone the operation of the provisions 
of this Act relating to wireless telegraphy as respects any particular 
ship for such period as the Board of Trade determine in each case, if it 
is shown by the owners of the ship that they have taken all reasonable 
steps to comply with the provisions of this Act as respects the ship, but 
that they have been unable to do so owing to difficulties in obtaining 
delivery of any wireless telegraphy apparatus or of obtaining the service 
of certificated operators or watchers. 

The period of postponement under this section shall not exceed one 
year in the case of ships which are required in pursuance of the Con- 
vention to provide a first-class wireless telegraphy service, and two 
years in the case of ships which are so required to provide a third-cless 
wireless telegraphy service, and in the case of ships which are so 
required to provide a second-class wireless telegraphy service, shall 
not exceed one year as respects the provision of a wireless telegraphy 
installation and two years as respects the provision of a continuous 
watch. 

(This Act 1s due to come into force on July 1st, but it may be neces- 
sary to alter this date.) 


SUPPLEMENT TO THE LONDON GAZETTE OF FRIDAY, 
‘BHE 3ist OF. JULY, ‘aorta: 
Sunday, 2nd August, 1914. 
GENERAL Post OFFICE. 


In pursuance of Regulation 5 of the Wireless Telegraphy (Foreign 
Ships) Regulations, 1908, I, the Right Honourable Cuartes EDWARD 
Henry Hopuouse, His Majesty’s Postmaster General, do hereby give 
notice that in the opinion of the Right Honourable REGINALD McKENNA, 
one of His Majesty’s Principal Secretaries of State, an emergency has 
arisen in which it is expedient for the public service that His Majesty’s 
Government should have control over the transmission of messages by 
wireless telegraphy, and that the use of wireless telegraphy on board 
foreign ships whilst in the territorial waters of the British Isles will be 
subject to such rules as may be made by the Admiralty. 


Dated this First day of August, 1914. 


io a 
La at Ana 
eid ee et 


Hon. W. G. Spence 


Postmaster-General, 


Commonwealth of Australia. ’ 
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EXTRACT FROM THE LONDON GAZETTE, 41m AUGUST, 1914. 
Admiralty, S.W., 3rd August, 1914. 

With reference to the notification published by the Postmaster 
General on the 2nd instant, the following regulations have been made 
by the Lords Commissioners of the Admiralty prohibiting the use of 
wireless telegraphy by merchant vessels in the territorial waters of the 
United Kingdom and Channel Islands :— 

1. The use of wireless telegraphy is prohibited in the harbours a4 
territorial waters of the United Kingdom and Channel Islands. 

2. On entering any port or harbour or on directions being given 
to that effect by any naval, military, examination service, Customs or 
police officer, the aerial wire or antennia is to be ait once lowered, dis- 
connected from its halliards, and from the operating room, and is not 
to be rehoisted while the ship remains in English territorial waters. 

3. Any breach of these regulations renders the masters of offending 
ships liable to penalties and to the confiscation of the wireless apparatus 
of their ships. 

Note.—These regulations do not apply to. ships owned (not 
chartered) by the Admiralty, whether they fly the Blue or the Red 
Ensign. 

By Command of Their Lordships, 
W. GRAHAM GREENE. 


EXTRACT FROM STATUTORY RULES AND ORDERS, 1914. 
No. 1699. 
DEFENCE OF THE REALM. 

The Defence of the Realm (Consolidation) Regulations, 1914: 

22. No person shall, without the written permission of the Post- 
master General, buy, sell, or have in his possession or under his control 
any apparatus for the sending or receiving of messages by wireless 
telegraphy, or any apparatus intended to be used as a component part 
of such apparatus: and no person shall sell any such apparatus to any 
person who has not obtained such permission as aforesaid; and if any 
person contravenes the provisions of this regulation he shall be guilty 
of an offence against these regulations. 

If the competent naval or military authority has reason to suspect 
that any person having in his possession any apparatus for sending or 
receiving messages by telegraphy, telephony, or other electrical ‘or 
mechanical means is using or about ito use the same for any purpose 
prejudicial to the public safety or the defence of the realm, he may, 
by order, prohibit that person from having any such apparatus in his 
possession, and may take such steps as are necessary for enforcing the 
order, and if that person subsequently has iin his possession any 
apparatus in contravention of the order he shall be guilty of an. offence 
against these regulations, 


f 
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For the purposes of this regulation any apparatus ordinarily used 
as a distinctive component part of apparatus for the sending or receiving 
of messages by wireless telegraphy shall be deemed to be intended to be 


so used unless the contrary is proved. 


GRENADA 
Tue WIRELESS TELEGRAPH ORDINANCE, 1903. 
N this Ordinance the term ‘‘ Wireless Telegraphy ’’ means any 
I system or installation designed or constructed for the transmission 
or receipt of any messages or communications to or from a 


distant place by means of electric currents and signals generated by 
any apparatus or instrument which system, installation or instrument 


is unconnected by wire or other tangible attachment with such 
distant place. The term ‘‘ Wireless Telegram ’’ means any message 
or communication transmitted, or intended for transmission, by Wire- 
less Telegraphy. 

2. The Governor in Council and the servants of the Government 
of the Colony shall have the exclusive privilege “of installing, erecting, 
maintaining, and using in this Colony apparatus intended for Wireless 
Telegraphy, and also the incidental services of transmitting, receiving, 
collecting or delivering Wireless Telegrams. | 

3. It shall not be lawful for any person to instal, erect, maintain 
or use in this Colony any apparatus or instrument for the purpose of 
Wireless Telegraphy without having previously obtained from the 
Governor a licence in that behalf to be granted on such terms and 
conditions as the Governor may prescribe. 

4. Any person contravening the provisions of this Ordinance shall 
be liable on conviction to a fine not exceeding Fifty Pounds, and the 
apparatus and installation in respect of which a conviction is obtained 
may by order of the Magistrate before whom such conviction is 
obtained be forfeited to the use of His Majesty the King. 

5. All proceedings under this Ordinance may be taken before the 
Magistrate of the Southern District or any other person appointed 
by the Governor for the purpose of hearing and deciding the case; and 
the mode of procedure shall be according to the law in force for the ~ 
time being in respect of other offences punishable on summary con- 
viction. 

6. This Ordinance may be cited as ‘‘ The Wireless Telegraph 
Ordinance.” 
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HOLLAND. 


RTICLE I. of the Royal Decree of March 6th, 1905, supple- 
mented and amended under the Decree of July rith, 1914, 
bears reference to wireless telegraphy :— 


ARTICLE I. 


Unless provided with a permit from the Minister of Waterways, 
Commerce and Industries, and subject to observance of the conditions 
and stipulations therein contained for the purpose of preventing inter- 
ference with the exploitation of telegraphs and telephones intended for 
public traffic, it is forbidden to lay down or to use the following :— 

1. (a) Any electric conductors above ground for lighting purposes 
or for the transmission of power at a distance of less than 6 metres 
measured in horizontal projection from any overground conductor 
belonging to the telegraphs and telephones intended for public traffic. 

(b) Any other electric conductor above the ground at a distance of 
less than 2 metres measured in horizontal projection from any conductor 
above ground belonging to the telegraphs and telephones intended for 

‘public traffic. 
2. Any underground electric conductors at a distance of less than 
oso metre from any underground conductor belonging to telegraphs and 
telephones intended for public traffic. 

Among the installations referred to under 3 shall not be included 
plants the appartus of which are only suitable for the reception of radio- 
telegraphic signals, unless the plants are provided with an antenna 
placed within 1,500 metres of a Government station for radiotelegraphy, 
and more than 30 metres high above the ground. 

3. Any electric installation intended for non-public telegraphic and 
telephonic intercourse by means of apparatus which are not connected 
with one another at the terminal points by wires or conductors. 

Among the conductors referred to under 1 and 2, electric conductors 
within buildings are not included. 

The permit referred to under 1, 2, and 3 above, is not required for 
electric conductors and S eraiions which are Bien in use when this 
general working regulation comes into force. 

Decree of May t1oth, 1906, relating to the fixing of a pro- 
visional tariff for telegraphic communications for reports and 
distress signals received by radiotelegraphic means from ships at 
Sea. 

ARTICLE I. 

The Government Office with radiotelegraphic service at Scheven- 
ingen Harbour shall report by telegraph, to those who have notified. 
themselves for the purpose, the communications from ships and distress 
signals received by way of radiotelegraphy. 

G 
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ARTICLE 2. 

The reports referred to in Article 1 shall be supplied within the 
Netherlands subject to the payment by the addressee of a coast charge 
of 1 florin for the present for each communication, increased by an 
amount of so cents if the telegram to be drawn up does not contain 
more than 10 words, and of 25 cents above this for each successive 10 
words or fraction thereof. 

Nevertheless, the reports herein mentioned may also be supplied 
against such a fixed price per year as shall be fixed by our Minister 
of Waterways, Commerce and Industry for each interested party, 
“taking into consideration both the number and the extent of the 
required information and also the above-named tariff. 

In supplying the reports referred to in this Article to interested 
parties outside the Netherlands, the above-mentioned costs will be 
increased by the foreign telegraphic tariff applying thereto. 


ARTICLE 3. 
This Decree shall come into operation on the second day after the 
date of the Staatsblad and the Staatscourant in which it is published. 
Our Minister of Waterways, Commerce and Industry is entrusted 
with the execution of this Decree, which shall be published simul- 
taneously in the Staatsblad and in the Staatscourant, and a copy 
whereof shall be sent to the State Council. 


HUNGARY 


HE following is a copy of an Order issued by the Royal Hun- 

garian President of the Board of Trade in 1912 in respect 
of wireless telegraphic equipments on Hungarian Ocean-going 
Passenger Ships. | 

In accordance with Sections 24 and 27 of the appendix to my 
Order No. 6080s, dated August 21st, 1912, concerning measures of 
safety for and equipment of sea-going merchant ships before they 
‘are allowed to be on active service: all passenger vessels which 
are already in active service, liners running to time-table from 
Hungarian ports further than Gibraltar or Aden carrying 
passengers, at latest by February 1st, 1915, and all new ships 
before they go into active service must be fitted with such radio- 
telegraphic apparatus as is able to give and receive messages 
under normal conditions at a distance of 1oo nautical miles at 
least. 

That this Order may be carried out, I issue the following 

instructions : 

(1) The shipowner must apply for the permission of the Royal 
Hungarian President of the Board of Trade to provide a wireless station 
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on board. The application must be accompanied by a technical descrip- 
tion of the apparatus and four drawings. The previous permission of 
the Royal Hungarian President of the Board of Trade must be applied 
for and received in case of any change of system or of any other 
alteration which affects the ability of the apparatus to receive and send 
messages. 

(2) The equipment of the station must be such that it shall conform 
to section 3 of the London Radio-Telegraphic Convention, and it must 
be able to work in,conjunction with other radio-telegraphic stations of 
a different system—i.e., it shall be able to send and receive messages 
from them and it must be abreast of the latest developments of 
technical progress. The previous approval of the Royal Hungarian 
President of the Board of Trade is necessary for the choice of the 
system to be applied. 

The apparatus must be such that it shall be possible to tune to 
300 meters as well as 600 meters wave-length and with these it shall 
be possible to send and receive at least 20 words per minute, counting 
the words at 5 letters each. The station, in accordance with the 
~ London International Radio-Telegraph Service Rules XXXV. s. 2 a-d, 

~may also use a wave length of 1,800 metres. 

(3). The necessary machines and materials for the equipment of 
the station, if possible, must be acquired in Hungary. Such materials 
and machines brought. from foreign countries can only be used by 
special permission of the Royal Hungarian President of the Board of 
Trade. The auxiliary books and similar official equipment will be 
supplied at cost price by the General Manager of the Royal Hungarian 
Post and Telegraph Offices. 


(4) All vessels which have a permanent Radio-Telegraphic Station, 
also those which have limited service in accordance with the London 
Radio-Telegraph Service Rules s. XI. must have an auxiliary radio- 
telegraphic equipment fitted in the manner determined by the Royal 
Hungarian President of the Board of Trade. 


This auxiliary equipment must be provided with its own special 
power supply, which must be absolutely independent of all the other 
(not radio-telegraphic) power supply equipments of the ship and it 
must be such that it shall be possible to put it into active service 
quickly; it shall work for at least six hours and it must be suitable 
for a range of 80 nautical miles in case of a station in permanent 
service and 50 nautical miles in case of a station with a limited 
service. 

This special auxiliary equipment can be dispensed with on ships 
where the regular radiotelegraphic equipment satisfies all requirements. 

(5) The speed of transmission and reception will be fixed by the 
Royal Hungarian President of the Board of Trade in the licence to 
be issued. 


GZ 
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In case of new inventions which promote the reliability and speed 
of sending and receiving messages to a considerable degree, the Royal 
Hungarian President of the Board of Trade may compel the ship- 
owner after due and fair consideration of all practical conditions and 
of cost to apply the new invention on the station within a fixed period. 


(6) The electric power used at the radio-telegraphic apparatus 
must not exceed one kilowatt under normal conditions, and greater 
power can only be applied in case communications have to be ex- 
changed at a longer distance than 200 nautical miles from the nearest 
shore station or when by reason of obstacles this greater increase of 
power is necessary. an 


(7) The station may be examined and its working controlled by 
the employees of the General Manager of the Royal Hungarian Post 
and Telegraph Offices at any time. The shipowner must grant 
facilities to individuals proposed by the General Manager of the Royal 
Hungarian Post and Telegraph Offices as well as to the members of 
the Imperial and Royal Navy through the intermediary of the General 
Manager of the Royal Hungarian Post or Telegraph Offices to become 
acquainted with the working of the station, this extending to all 
particulars, and that they shall acquire the necessary experience. 


The shipowner may not agree to any such conditions which the 
supplier of the equipment might make as that the equipment or any 
part of it must be kept secret as regards the deputies of the General 
Manager of the Royal Hungarian Post and Telegraph Offices and of 
the Imperial and Royal Navy who cannot be excluded. 


The shipowner is obliged to carry without charge in classes 
according to their rank (including the use of sleeping cabins) persons 
sent for controlling and studying and must provide them with food at 
his own charge. For each voyage, however, only two such individuals 
can be sent. 


(8) The Royal Hungarian President of the Board of Trade will 
determine in the licence the character of the service of the deck 
station (public, special destination, etc.) and duration (continuous, 
limited service), the number of operators to be employed and also their 
qualification in classes I. and II. 


(9) The Royal Hungarian President of the Board of Trade reserves 
the right to suspend at any time the use of the deck-station for an 
indefinite period or for ever, or in respect of certain specified com- 
munications, without giving any reason or indemnity. 


In case of mobilisation ordered in the Monarchy of Austria-Hun- 
gary or of war, if the commander of the vessel does not receive from 
the General Manager of the Royal Hungarian Post and Telegraph 
Offices instructions to the contrary, the station must be put absolutely 
out of use. 
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The commander of the ship is responsible for carrying out this 
rule. 

In all other respects the shipowner must comply with the special 
instructions received in case of mobilisation or war. 


(10) The radio-telegraph operators must be Hungarian citizens 
with an unimpeachable record, who are able to speak or write the 
Hungarian language perfectly and who have received a diploma from 
the examining commission sent out by the Royal Hungarian President 
of the Boerd of Trade that they thoroughly understand how to handle 
the radio-telegraphic apparatus. 

Persons who receive this diploma must take before the examining 

commission an oath of fidelity to observe their duties and obligations 
to the service, and amongst these latter they must swear to keep all 
telegrams secret, which the written certificate will testify. 

The employees of the station are subject to the ship’s discipline ; 
they must have a ‘‘ ship service’? book and must be included in the 
list of the crew (or staff). 

The shipowner may train for the radio-telegraphic service only 
--such persons whose training has been sanctioned by the General 
Manager of Post and Telegraph Offices. 

Any radio-telegraphic employee whose diploma is cancelled by the 
General Manager of the Royal Hungarian Post and Telegraph Offices 
must be dismissed at once. 

The shipowner must report to the General Manager of the Royal 
Hungarian Post and Telegraph Offices and to the Royal Hungarian 
Naval Authority immediately every change which occurs in the staff 
of the radio-telegraphic service. 


(11) On payment of the regular fees anyone may use such stations 
for telegraphing as are equipped for public service. 


The station fee to be charged must be submitted by the Company 
to the Royal Hungarian President of the Board of Trade and fixed by 
him. 

The shipowner is entitled to this station fee. 

(12) The shipowner is responsible for the telegraphic fees which 
are due to the Home and Foreign Telegraph Offices from the 
proceeds of the ship station telegrams. The shipowner—i.e., the deck 
station—may communicate with foreign Telegraph Authorities and 
also with the Berne International Telegraph Association Bureau about 
matters concerning administration only through the General Manager 
of the Royal Hungarian Post and Telegraph Offices. 

(13) The station must enter into communication for exchange 
of radio-telegrams with all shore and ship stations without regard to 
the system they use and they must also accept distress signals coming 


from anywhere and answer them and make the necessary arrange- 
ments, 
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The ship station must have special consideration for the shore 
station. The ship station must be kept continually in good condition 
with a view of exact and proper communication with shore stations. 

If it is the wish of the shore station, the ship station shall inter- 
rupt its communications at once. 

(14) With regard to the working of the ship station and the 
accounting for the fees: the London Radio-Telegraph Agreement and 
the Service Rules connected herewith, the St. Petersburg Telegraph 
Agreement and the Service Rules connected with it, as well as the 
orders of the General Manager of the Royal Hungarian Post and 
Telegraph Offices whether already issued or still future must be 
followed. 

The ship station—.e., its owner—must comply with the legislative 
decisions and regulations concerning telegraph offices, telephones, and 
electric signals. 

In foreign waters they must comply not only with the International 
Radio-Telegraph Agreement and Service Rules, but also with the 
special rules (if any) in that particular country. It is the duty of the 
shipowner to acquaint himself with these. 

(15) As an acknowledgment of the right reserved to the State 
the shipowner must pay at the date mentioned in the licensing docu- 
ment and in cash 20 kronen annually per station and a controlling 
fee of 30 kronen. 

In case,an investigation should become necessary in consequence 
of the negligence or fault of the shipowner or his employee, and the 
investigation should find the shipowner or his employee guilty, the 
shipowner shall refund to the Treasury the entire cost of the 
investigation. 

(16) As a penalty for negligence or mistakes committed in con- 
nection with the Radio-Telegraph service—in case it is neither 
transgression nor criminal—the General Manager of the Royal Hun- 
garian Post and Telegraph Offices can fine the shipowner any sum 
up to K. 100. 

(17) If the ship station does not fulfil its obligations, though 
repeatedly warned, or if the use of the station is directed against 
public interest, the Royal Hungarian President of the Board of Trade 
has the right to apply a penalty of K. 100 up to K. 1,000, or give 
instructions that a deputy sent out by him shall manage the station 
service. at the expense and risk of the shipping company, and the 
necessary alterations shall be made at the expense of the shipowner, 
in order to put a stop to the deficiencies in the deck station equip- 
ment, or else he may suspend or withdraw the licence for the telegraph 
outfit. 

(18) The licence for the equipment and upkeep of the Radio-Tele- 
graph station cannnot extend to a longer period than twenty years. 
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After expiry of the period fixed in the licence the equipment, together 
with the whole appurtenances (furniture, articles of equipment), and 
together with the auxiliary equipment (if any) shall pass into the 
ownership of the Royal Hungarian Post in good and serviceable con- 
dition, without any charge and free from any liability thereon. 

If the Royal Hungarian Post does not desire to take over the 
station, which thus passes into its ownership, but cedes it for further 
use to the shipowner, the shipowner must pay 20 kronen, together 
with and additional to the fees mentioned in section 16, as an acknow- 
ledgment of the fact that the ownership of the equipment has been 
acquired by the State. 

Regarding vessels which are withdrawn from service, the licensing 
document concerning the ship station becomes void, and the shipowner 
must report this to the General Manager of the Royal Hungarian 
Post and Telegraph Offices. The transferring of the Radio-Telegraph 
equipment to another vessel necessitates a new licence. 

(19) The Royal Hungarian President of the Board of Trade has the 
right to take over into State management temporarily or permanently 
any ship station whenever he chooses without giving a reason, before 
- the licence expires, or to dismantle it. 

In case it is temporarily taken over the owner must hand over 
for use free, and without claim for indemnity, the Radio-Telegraph 
apparatuses, all necessary articles of outfit for the upkeep and the 
supplies, as well as the official room and the operators’ cabins; he 
intust supply the necessary power for telegraphing, and to the operators 
_ services in kind all free of charge (board, medical treatment, service, 
etc.). On the other hand, the ship fees are due to the shipowner. 

The conditions of the definite taking possession will be laid down 
by an order to be issued and also by the licensing document. 

The definite occupation must take place under normal conditions 
after six months’ notice, but the Royal Hungarian President of the 
Board of Trade reserves the right in the public interest to reduce this 
period or take over the station at any time without giving notice. 

(20) In the public interest, as to which the Royal Hungarian 
President of the Board of Trade shall be the sole judge, the General 
Manager of the Royal Hungarian Post and Telegraph Offices—with 
the exclusion of every claim for indemnity which can be realised by 
legal means—can take measures for fitting out any kind of vessel 
with radio-telegraph at the expense of the Treasury, for the upkeep 
of the same, and, when the public interest does not demand it any 
more, for the dismantling of the same; and also to make regulations 
for refunding a certain indemnity to the owner of the vessel which 
arises out of this. 

(21) The Royal Hungarian President of the Board of Trade 
reserves the right to make exceptions in certain cases under above 
rules according to practical requirements, 
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INDIA 

HE Administration of Wireless Telegraphy in India is con- 

trolled by the Director-General of Posts and Telegraphs, 
Hon: (Wo Maxwell, (Ci. Ee NEV.Os 2G5,) assisted by the 
Chief Engineer of the Telegraphs Department. Immediately 
subordinate to these are the Directors of Telegraph Engineering 
of the Northern, Eastern, and Southern circles, the Postmaster- 
General and the Director of Telegraph Engineering at Burma. 
There are, in addition, Superintending Telegraph Engineers in 
charge of the Telegraph Divisions where Wireless Stations are 
situated. ‘There are now eighteen wireless telegraph stations in 
India, of which nine are open to general public correspondence. 

The Government of India have decided that the granting of 
licences to military officers in respect of wireless telegraph 
apparatus used for experimental purposes shall be regulated by 
the following general principles :— 

(1) When an officer conducts experiments in wireless telegraphy 
in his official capacity at the expense of Government no licence is 
required, but only executive permission, which may be given so far 
as the Telegraph Department is concerned by the Director-General, 
Posts and Telegraphs. 

(2) When an officer carries on experiments as a private individual 
at his own expense he must obtain a licence. If the approval of the 
military authorities is required to what he proposes to do he should 
obtain such approval before the Director-General, Posts and Telegraphs, 
is approached. The licence will then be submitted by the Director- 
General, Posts and Tclegraphs, for the sanction of the Government 
of India. 

(3) With reference to the above, attention is drawn to the necessity 
for applying for licences to own and use wireless telegraphy apparatus 
or installations, experimental or otherwise. Applications for such 
licences will be submitted through the Chief of the General Staff and 
will contain particulars regarding the apparatus, showing (a) system 
it is proposed to employ, (b) maximum range of signalling with appli- 
cants’? own receiving apparatus, (c) power (current and voltage), (d) 
source of power. 


ITALY 
IRELESS Telegraph land stations in Italy belong to and 
are operated by the Ministry of the Navy, and the depart- 
ment having special charge of the wireless telegraph service is 
the Department of Artillery and Armaments, at the head of which 
is Admiral Giulio Bertolini, of the Italian Navy. 
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In addition to the Ministry of the Navy, the Ministry of 
War and the Ministry of Posts and Telegraphs also have special 
departments for Wireless Telegraphy. 

The following is known as the Law of 30th June, 1910, 


No. 395 :— 

Art. 1.—The establishment and exploitation of the radiotelegraphic 
and radiotelephonic installations are reserved to the Government, and 
in general of all those for which, in the State and in the Colonies, 
on land and on board ship, energy is employed in order to obtain 
distance effects without the use of conducting wires. 

The Government has the right to grant to any person, public ot 
private scientific or training institution, the authority to establish 
and to exploit installations of such a nature on land and on the pas- 
senger and mercantile vessels, for which previous concession must 
be obtained. 

The licence may be revoked upon the recommendation of the con- 
sulting Commission when the installations cause interruption of 
State stations which were in operation prior to the concession, of 
when they do not comply with the technical conditions established in 
the licence. . 

The exploitation of the installations granted can be revoked, sus- 


pended, or taken over by the Government in time of war or during 


peace whenever the Government may deem it necessary and opportune. 


The Government has also the right to inspect, through its officials, 
those stations which are not the property of the State, in order te 


ascertain whether the stations are operated in accordance with the 


regulations. 

_ Art. 2,—The Government administrations concerned in these services 
are the Ministry of Posts and Telegraphs, of War and the Admiralty; 
and special regulations determine the share of the respective depart- 
ments in the execution of the present law. 

A permanent consultive commission is constituted to give opinions 
upon international agreements, questions of a scientific nature, and 
upon doubtful points relating to the said services. 

The commission shall also decide every doubtful case which may 
arise of a technical character regarding the installation and exploitation 
of the concessions according to Art. 1. 

The commission shall be qualified to determine the power of the 
radiotelegraphic and radiotelephonic apparatus and technical and 
economic details for their use on vessels engaged in emigration traffic. 
when the said apparatus has been installed by the Government accord- 
ing to Art. 11 of the Royal Decree, 14th March, 1909, No. 130. 
~ Questions concerning indemnity on account of the cancellation of a 


licence, suspension of exploitation, or redemption as per Art. 1, shall be 
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referred to an arbitration tribunal, which shall decide, without right of 
appeal. This tribunal shall be composed of three members, one 
nominated by the Government, one by the licensee, the third by the 
President of the Tribunal in Rome. The Government can leave to the 
said Commission the selection of its own arbitrator. 

Where several licensees are interested parties to a dispute, and they 
are unable by mutual agreement to nominate an arbitrator, each shall 
submit the name of an arbitrator, and the choice will be made by 
drawing lots in the presence of a judge of the Tribunal of Rome. 

The composition of the Commission in the present article and the 
cules of its working have been determined in the regulations. 

Art. 3.—Every infringement of Art. 1 of the present law is punish- 
able by a fine up to & It. 2,000, and with imprisonment up to one year, 


which penalties may be imposed separately and together according to — 


the circumstances. It is in the power of the judge to add to the said 
penalties the confiscation of the apparatus. 

During criminal proceedings the Administration can, in virtue of 
decree by the prefect, and at all times that in the opinion of the prefect 
would be in the public interest, obtain immediate possession of the 
installation and provide if necessary for its removal. 

Any person will incur the same penalties if he should avail himself 
of the installation on board commercial or passenger vessels when 
they are at anchor in the State waters, except in case of danger or 
other special cases, which will be dealt with in the regulations. 

Art. 4.—If any person should cause damage or deterioration to 
installations, or in any other manner interrupt, or cause interruption 
of the service, even temporarily, he will be liable to the penalties laid 
down in Art. 315 of the Penal Code, except in the case of military 
interference with military stations, for which offence the penalties 
stated in the Penal Code will be imposed. 

If any person should abuse the use of the alarm signal of the vessels 
in danger, he will be subject to the same penalties. 

Art. 5.—The penalties established by the present law are understood 
to be applicable, without prejudice, to greater offences which may take 
down in Art. 315 of the Penal Code, except in the case of military 
Penal Code. 

HE following regulations (No. 227) were published in April, 

1912, for carrying out the Act of June 30th, 1910 (No. 395) :— 
Section I. 

1, The Ministry of Posts and Telegraphs shall have under its 


control :— 
(a) The installation and exploitation of the stations for public 
service and constituting the interior net-work of the State 
and of all those opened for international communication. 
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(b) The verifications, inspection and control of the material and 
working of the service of all the land installations exploited 
in virtue of Government licence. 

(c) The tariff regulation for communication between all land 
stations and ship and shore stations, also accounting. 

The Ministry of War shall have under his control :— 

(a) The installation and working of stations destined exclusively 
to the military service, including movable field stations for 
use in the R. Army. In time of war the management of the 
service (either a part or all the stations destined to the public 
service) can be taken over by the military administration. 

The Admiralty shall have under its control :— 

The installation and exploitation of the ship stations of the 
Royal Navy, private and mercantile; the verifications, inspections 
and control of the materials and of the working of the service of 
the installations made for passenger and mercantile traffic. 


Section IT. 
2. Permanent Consulting Radiotelegraphic Commission.—The 


_. Permanent Consulting Commission is composed of a President not 


belonging to the Government Administration, two members selected 
amongst persons of well-known ability in electric and radiotelegraphic 
science, a superior officer of the Royal Navy attached to the General 
Staff, and a superior officer attached to the office of the Chief of the 
_ General Staff of the Royal Navy. 


The following are members of the Commission by right :— 

(1) The Director of Posts and Telegraphs Higher Institution. 

(2) The Director in Chief of the Radiotelegraphic Department of 
the Posts and Telegraphs. | 

(3) The Officer-Director of the Radiotelegraphic Department in 
the Army Office of Rome. 

(4) The Superior Officer of the General Staff of the Royal Navy, 
Chief of the Department of the Submarines, Electric material 

and Radiotelegraphic Service at the Admiralty. 

Three members, selected amongst the three mentioned Adminis. 

trations, will act as Secretaries. 


3. The President, members and secretaries will be nominated by 
Royal Decree, proposed, by common accord, by the Ministers of the 
Posts and Telegraphs, Admiralty, and War. 

By Ministerial decree extraordinary members, without vote, can 
be added temporarily, these to be selected from persons of well-known 
skill, proposed by the President of the Commission. 

4. The Commission shall have its office at the Admiralty in Rome. 
The meetings of the Commission are to be convened by the President 
at the request of the interested Administrations. 
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5. The opinion of the Consulting Commission can be asked on 

the following subjects :— 

(a) On the compilations of arrangements and special rules for 
the technical organisation of the radiotelegraphic and radio- 
telephonic service of the State, as well as for practical rules 
for the constitution and exploitation of the installations. 

(b) On all questions of a scientific nature, and doubtful cases 
referring to the radiotelegraphic and radiotelephonic services. 

(c) On International Conventions. 


(d) On technical conditions with reference to licences of radio- 
telegraphic and radiotelephonic stations. 


(ec) The establishment, before granting the licence, of indemnity 
due in case the installation should be repealed, suspended, 
or taken over by the State according to paragraph III., Art. I. 
of the law. 

(f) Repeal of the licences. 


(g) On the adoption of new radiotelegraphic and radiotelephonic 
systems, and on the application of same by the Government 
service, unless they should deal with interesting systems con- 
cerning the defence of the State. 

The qualified Administrations may whenever they think it 

warranted ask the opinion of the Commission on any subject. 

The Commission is entitled to avail itself for its own study of 
the working rooms and of the Government experimental stations, but 
a previous application must be lodged with the Administrations. 

6. The expenses for the working of the Commission are to be 
divided amongst the three Administrations interested. 


Section III. 


+. Licenses for the Exploitation of Radiotelegraphy and Radio- 
telephony.—Licences to persons, to institutions, and to public and 
private Administrations for the installation of any radiotelegraphic 
or radiotelephonic station will be granted in virtue of an agreement 
containing the conditions to be observed, by a decree issued by the 
Ministry of the Posts and Telegraphs, acting in harmony with the 
Ministry of War and the Admiralty. 

Such licences cannot last longer than the 16th February, 1917. 
After this period the licence can be renewed. : 

8. Licences for radiotelegraphic stations for private use are 
limited to private correspondence between properties of the same 
licensee or between properties of two licensees, all correspondence with 
third persons being absolutely excluded. Such licences are exempted 
from tax when the stations are constructed on private property and 


work over all the territory dividing the stations, without interruption 
by public land. : 
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Licences are also exempted from taxes which are granted for 
installation of radiotelegraphic and radiotelephonic stations having for 
object a scientific or educational purpose. 

g. All applications for licences for radiotelegraphic and radiotele- 
phonic installations must contain :— 

(a) The exact indication of the person or institution making the 

application and their legal residence. 

(>) The nature and purpose for the licence, the place or places 
where it is proposed to instal the station or stations, and their 
presumed zone of service. 

(c) The detailed plans for the construction and technical quality 
of the installation, indicating in a detailed manner the nature 
and power thereof. 

(d) The period for which the licence is asked. 

(e) The period required before starting the station. 

(f) The receipt of the amount to constitute the deposit-guarantee, 
as per Art. 13 and 14. 

Such a deposit must be paid to the cashier of the local Provincial 

Direction of Posts and Telegraphs by the applicant for the licence. 

10. Every contract by the licensee, having for object the hire, 

amalgamation, partial or complete transference of the licence or licences, 


cannot take place before obtaining in advance the approval of the 
Government. 


11. The licence is considered as expired should the licensee fail 
to complete and have ready for service the radiotelegraphic or radio- 
telephonic installation within the time stipulated as per paragraph 
(e) Art. 9g. 

_ The licence is considered as expired on the death of the licensee. 

12. The officials of the State Telegraphic Administration shall be 
responsible for the maintenance of the installation and proper up-keep 
of the radiotelegraphic and radiotelephonic land stations for which a 
licence is granted; they shall satisfy themselves that the licensee 
observes the law and the present regulations and that the licensee 


fulfils all the obligations imposed upon him by his contract with the 
Government. 


13. Every licensee for radiotelegraphic or radiotelephonic installa- 
tion for private use, excepting the cases considered in Art. 8, will pay 
in advance to the State an annual fixed tax of HIt.50. 

To guarantee the said tax the licensee must make a deposit as 
guarantee equal to the amount of fixed tax for one year. 

14. Every licensee for radiotelegraphic or radiotelephonic installa- 
tions for public use will pay every year to the State in quarterly 
instalments a tax corresponding to 10 per cent. of the revenue from 


radiotelegraphic or radiotelephonic charges on the basis of the common 
tariff, 


506 —-Year-Book of Wireless Telegraphy and Telephony 


To guarantee the said tax the licensee will make a deposit as 
guarantee of not less than {It.200. If after one year the guarantee 
shows to be less than the amount due to the State for one year, then 
the deposit must be brought to the level of such proportion. 


15. The period of the licence and the obligation of the tax estab- 
lished by Articles 13 and 14, begin from the month following the decree 


granting the licence. 
16. The deposits as per Articles 13 and 14 will be forfeited to the 
public exchequer in case of withdrawal or termination of a licence. 
Should the licensee fail to provide for the payment of the taxes 
due as per Articles 13 and 14, the Government will apply the deposit, 
which should be increased in its integral amount within ten days of the 


said confiscation. 
Section IV. 


17. Qualifications for the Radiotelegraphic and Radiotelephontc 
Service.—The staff necessary for the management and working of the 
radiotelegraphic and radiotelephonic service is appointed as follows: 

(a) For the stations under the control of the Ministry of Posts and 

Telegraphs, from amongst the officials of specialists of first, 
second, third and fourth class. 

(b) For the stations under the control of the Ministry of War, 

amongst the officers and privates of the engineers of the 
R. Army. 

(c) For the stations under the control of the Admiralty, from 

amongst the officers of the staff and the marines. 

Should it at any time be found convenient to the management and 
working of the above-mentioned stations, a mixed staff selected from 
the three Administrations can be employed. 

The Ministry of the Posts and Telegraphs can for an educational 
purpose always send its own staff to the radiotelegraphic and radio- 
telephonic commercial stations by making previous arrangements with 
the interested Administration. 

18. The staff to be employed in the radiotelegraphic stations 
licensed to private persons must possess a certificate proving their 
professional ability. 

Such a document is granted either by the Ministry of Posts and 
Telegraphs, or by the Admiralty, according to the service for which it 
is intended. 

Section V. 


19. Limitations to the use of Radiotelegraphic and Radio- 


telephonic Apparatus.—Cargo and passenger vessels are prohibited from 
using their own radiotelegraphic or radiotelephonic stations when they 
are at anchor in the State waters, except in cases of giving warning 
of danger or appeals for help, or when they are about to sail, or for 
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“urgent reasons within half an hour after their arrival and when 
the communication with the land is cut off for special reasons or for 
sanitary measures. 

A breach of this rule will render the transgressor liable to the 
penalties imposed by Article 3 of the law. 


Section VI. 
20. Taxes.—The land tax for one radiotelegram is composed : 
(a) Of the radiotelegraphic tax due to the coast station; 
(b) Of the radiotelegraphic tax due to the station on board; 
(c) Of the telegraphic tax. 


For taxation purposes only those radiotelegrams exchanged wita 
Board stations are considered. 


21. All the radiotelegraphic and radiotelephonic stations installed 
before the promulgation of the law must apply for a licence within one 
calendar month of the present regulation. 


The following paragraph relating to Wireless Telegraphy is 
taken from the ‘‘ Law of 30th June, 1912,’? which contains regu- 
lations concerning marine, commercial and postal services :— 

“The undertakers (of said services) are obliged to adopt (on board 
their ships)... . wireless telegraph and telephone apparatus, whose 
system and power will be indicated, and, if necessary, modified by the 
Ministry of the Navy.” 


JAMAICA 


Tue TELEGRAPH ConTROL Law, 1904. 


O person shall, within the Colony or any of its Dependencies, 

establish, maintain or use any telegraphic apparatus, mechanism, 

or contrivance, of what nature or kind soever the same may be, without 

due permission or licence under the hand of the Governor previously 
obtained for that purpose. 

It is hereby expressly declared that what is commonly known 
as ‘wireless telegraphy,”’ including the Marconi apparatus and any 
similar or other mechanism or contrivance whatsoever for the trans- 
mission of telegraphic messages without the employment of wires or 
cables, is a telegraphic apparatus, mechanism, or contrivance within 
the meaning of this Section. 

2. It shall be lawful for the Governor in Privy Council from time 
to time to make and as he shall see fit repeal, alter or vary rules and 
regulations for all or any of the following purposes, viz :— 

Permitting or licensing any person to establish, maintain, or use 
any telegraphic apparatus, mechanism, or contrivance, whether for the 
service of the public or for any private purpose; 

Attaching conditions, restrictions, and limitations to the exercise 
of the privilege by such permission or licence conferred : 
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Providing suitable penalties and forfeitures for the contravention 
of the prohibition above contained in Section 1 of this law, and to the 
breach of any rule or regulation made thereunder, and providing for 
the recovery thereof, summarily or otherwise; provided that the 
penalty (over and above forfeitures) to be imposed for any one offence 
shall in no case exceed a fine of Two Hundred Pounds, or in default 
of payment thereof imprisonment, with or without hard labour, for a 
period not exceeding twelve months ; 

The exercise of all such powers and control over telégraphic 
establishments (by temporarily entering into possession thereof or 
otherwise) as may be necessary for the public safety, whether at all 
times, or in any case of emergency which may arise; 

And generally for the better carrying out of the purposes of this law. 

Such rules and regulations shall come into force as from the date 
of publication thereof in the Jamaica Gazette. 

3. Nothing in this law contained shall invalidate or impair any 
legal right already possessed by any telegraph or cable company, relative 
to the laying down or landing of any telegraphic cable, the removal, 
renewal, maintenance, and use thereof, or any other like matter. 

4. Law 1 of 1903 is hereby repealed. 


Law 21 OF 1909. 3 
Tur Direct West INDIA CABLE Company’s Law, 1909. 


Whereas the Direct West India Cable Company, Limited, is 
desirous of establishing a wireless installation for communication 
between ships and the shore in Jamaica ; 

And whereas under the provisions of Law 7 of 1904, entitled 
‘‘The Telegraph Control Law, 1904,’’ no person shall establish, 
maintain, or use within the Island of Jamaica, or any of its 
Dependencies, any apparatus or machine whereby communication 
by Wireless Telegraphy can be held between the said Island and 
ships, without having first obtained the sanction of and a Licence 
from the Governor ; 

And whereas a Licence to erect such a wireless station has 
been granted to the Direct West India Cable Company, Limited, 
by the Governor of Jamaica ; 

Be it enacted by the Governor and Legislative Council of. 
Jamaica, as follows :— 

1. The protection, rights, powers, and facilities already granted to ~ 
The Direct West India Cable Company, Limited, under Law 16 of 
1898, entitled ‘‘ The Direct West India Cable Company’s Law, 1898,”’ 
are granted and extended for the purposes of wireless telegraphy in- 
stallation to be installed by the company or worked and maintained by 
them in so far as they may be applicable to the satisfactory and efficient 
working and maintenance of a wireless station or stations. 
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2. The Government of Jamaica shall acquire for the use and at the 
expense of the company a piece of land of sufficient dimensions at a 
place to be selected by the company and approved by the Government 
suitable and convenient for the economical erection, maintenance, and 
working of the installation, and when acquired such piece of land shall 
be conveyed to the company in fee simple, or if the Government of 
Jamaica possesses a piece of land of sufficient dimensions at a place 
approved by the company suitable and convenient for the economical 
erection, maintenance, and working of the installation and which the 
Government considers it desirable the company should have, the 
Government may sell the said piece of land at a price to be mutually 
agreed upon, or the Government may rent it to the company on such 
terms as may be agreed on during the period of the licence or for so 
long as the company may continue to work a wireless station or 
stations. 

The acquisition of land by the Government of Jamaica under this 
section shall be deemed as an acquisition for public work within the 
meaning of the Public Lands Acquisition Law, 1897 (Law 31 of 1897). 


JAPAN 


N accordance with the Telegraph Act of Japan, 1go0, ‘* The 

Telegraph and Telephone Service shall be under the supervision 
of the Government,’’ but private telegraphs or telephones may be 
established subject to certain regulations. The following regula- 
tions have been made regarding wireless telegrams :— 


1. The expression ‘‘ wireless telegram ’’ means any telegram to be 
_ transmitted by wireless telegraphy. 


2. In the present Regulations the term ‘‘ coast station ’? means any 
telegraph office on land equipped with wireless telegraph apparatus, and 
the term ‘‘ ship station’? means any telegraph office on board a ship 
equipped with wireless telegraph apparatus. 


3. Wireless telegrams shall bear the following abbreviated 
instruction :— 

‘“R A” in the case of Romanised telegrams. 

4. The name of a coast station through which a wireless telegram 
destined for a ship station is to be transmitted shall be indicated within 
parentheses in the address of the telegram, but such indication shall not 
be counted in the number of words even in the case of a Romanised 
telegram. : 

In case such coast station cannot transmit the telegram, but there is 
another coast station which is able to do so, the intermediary of the latter 
may be resorted to. If a telegram destined for a ship can be delivered 
direct to the addressee from a telegraph office on land, it may be 

delivered from such office without the use of wireless telegraphy. 
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(a) Wireless telegrams to be transmitted by way of intermediate — 


ship station, with the exception of those handed in at a ship station, 
shall bear the following abbreviated instruction :— 
“RS” in the case of Romanised telegrams. 

Such intermediary transmission can in no circumstances be made 
more than once. 

5. If the sender of a wireless telgram destined for a ship station 
wishes to indicate the term during which his telegram is to be kept at 
the coast station, the number of days shall be inserted in the telegram 
as paid instruction. 

Wireless telegrams without such instruction will be retained at the 
coast station for nine days from the day of handing in. However, in 
case the transmission of a telegram cannot be effected on account of the 
ship station’s leaving out of the radius of action of the coast station 
or for any other reasons, the telegram may not be retained, if the 
retention is deemed unnecessary. 

6. If the sender wishes to prolong the term of retention mentioned 
in Article 5, application to that effect shall be made to the coast station 
before the expiration of the term. The same applies to further 
prolongation of the term. In such case, the term of retention will be 
nine days, unless specially indicated. 

The application shall contain the date of handing in, number of 
characters or words and the names of the sender and addressee of the 
wireless telegram. 

The sender may make the application mentioned in Paragraph 1 
through the office of origin. If he wishes it notified to the coast station 
by telegraph, he shall pay the charge for a paid service telegram for 
the purpose. 

7. The transmission of a wireless telegram is to be effected when 
both the sending and receiving offices are within the guaranteed range 
of action of each other. 

8. Wireless telegrams concerning the distress of a ship shall be 
sent or received with absolute priority by a coast or ship station, all 
other correspondence being suspended. 

g. Paid service telegrams concerning enquiry, rectification and 
btoppage of a wireless telegram to which reply is required can be 
exchanged only between telegraph offices on land. 


10. ‘‘ Urgent telegrams,”’ ‘‘ redirected telegrams,’’ and ‘‘ telegrams - 


with acknowledgment of receipt’? are admissible between telegraph 
offices on land. 

The sender of a wireless telegram with acknowledgment of receipt 
will be notified of the date and time at which the coast station has 
transmitted the telegram to the ship station. 

(a) Telegrams of the same text originating from the same ship 

station or from the same telegraph office on land, and passing 
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through the same coast station, may be made a multiple 
telegram, so far as concerns the transmission between wireless 
telegraph stations or between telegraph offices on land, as the 
case may be, no matter whether the addresses of such telegrams 
be in different localities or they be served by different offices of 
destination. The telegram shall bear the following abbreviated 
instruction instead of that for an ordinary multiple telegram :— 

‘“S M” in the case of Romanised telegrams. 

Paragraph 2 of Article 4 is not applicable to the multiple 
telegram mentioned in the preceding paragraph when it is to 
be distributed to two or more ship stations, unless every copy 
of such telegram can be transmitted through the same coast 
station or delivered from the same telegraph office on land. 

(b) Reply-paid wireless telegrams shall bear the abbreviated in- 

struction for ‘‘ reply paid,” ‘‘ urgent reply paid,” or * collated 

reply paid,’? completed by the mention of the prepaid amount. 

If a prepaid amount is 60 sen in the case of kana telegrams, 

and 7s sen in the case of Romanised telegrams, the mention 

of the amount is not required. 

11. Wireless telegrams are subject to the following charge for the 
operation at a coast station or a ship station in addition to the ordinary 
telegraph charge. It is provided, however, that the ordinary telegraph 
charge is not levied on a telegram which is to be transmitted only by 
wireless telegraphy. 

For Government and Ordinary Telegrams. 

Coast charge: For a kana telegram, 20 sen up to fifteen 
characters, 5 sen for every additional five 
characters or less. 

For a Romanised telegram, 25 sen up to five 
words, 5 sen for every additional word. 
Ship charge: Ditto. 

For Press Telegrams. 

Coast charge: 20 sen for every fifty characters or fraction 
thereof. . 

Ship charge: Ditto. 

(a) The following charge is levied in the same way as men- 
tioned in the preceding Article on a supplementary copy of a 
multiple wireless telegram. 

For Government and Ordinary Telegrams. 

Coast charge: For a kana telegram, 10 sen; 

For a Romanised telegram, 15 sen. 
Ship charge: Ditto. 

For Press Telegrams. 

Coast charge: One-half the charge for the original telegram. 

Ship charge: Ditto. 
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(b) If, in the case where Paragraph 2 of Article 4 is applied, 
the amount paid fall insufficient, the deficiency is collected from the 
addressee. In the case of a multiple telegram the amount to be 
collected is divided by the number of copies, and the quotient shall 
be the sum to be collected from one addressee. 


12. Wireless telegrams are free from special charge applicable to 
telegrams handled out of the ordinary hours of duty. | 


13. The following charges for a wireless telegram shall be refunded 
less the amount which has been appropriated for another charge :— 
(1) The charges pertaining to the transmission by wireless tele- 
graphy when not effected. 


(2) The charges pertaining to the transmission on telegraph lines 
when not effected. 


14. An application for the refund of charges for a wireless telegram 
handed in at a ship station may be sent in through any telegraph office. 

15. The term of retention mentioned in Articles 5 and 6 is not 
reckoned in the period of delay giving rise to refunds. 


16. All matters not provided for in the present Regulations are 
governed by other rules applicable to ‘‘ inland telegrams,” with the 
exception of Articles 71, 114, 121, 126 to 130, 146 to 148 of the Regula- 
tions regarding Inland Telegrams. 

(a) The provisions of every preceding Article are applicable to tele- 
grams exchanged by means of wireless telegraphy between 
offices on land in case of interruption or bad working of sub- 
marine cables. The Minister of Communications may fix a 
special charge for such telegrams, if he deems necessary. 

With regard to the special treatment of wireless telegrams, 
as well as the special charge mentioned in the preceding 
paragraph, it will be notified in other ways. 


The following supplementary regulations came into operation 

on July rst, 1913, and apply to all Japanese possessions :— 

1. Foreign wireless telegrams are understood to be those which are 
treated according to the regulations of the London International 
Radiotelegraphic Convention or to the regulations concerning 
the radiotelegraphic service concluded between the Government 
of the Empire and foreign Governments or companies. 


2. The rates to be charged for foreign messages through Japanese 
coast and ship stations are as follows :— 
1. Coast station rate, 24 yen (fr. 0.60) per word, 
2. Ship station rate, 16 yen (fr. 0.40) per word. 
The coast station rate referred to in the preceding paragraph 
includes the rate applicable to the transmission on telegraph 
lines for wireless messages originating in or destined for the 
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Japanese Empire or Southern Manchuria or for ships’ stations 
transmitted through Japanese coast stations and the Japanese 
telegraph service. As regards urgent wireless messages for 
transmission over land lines, an extra 10 yen (fr. 0.25) will be 
charged. 

3. The rates to be charged for foreign radiotelegrams through 
foreign coast or ship stations will be indicated separately. 

4. The ordinary rate for foreign wireless messages accepted by 
a Japanese ship station for transmission through a foreign coast 
station will be fixed by the owners of the said foreign coast 
station. 

5. For the acknowledgment of receipt of foreign wireless messages 
handed in at a Japanese telegraph office and destined for a 
ship station and transmitted thereto through a Japanese wire- 
less coast station, the rate for the acknowledgment of receipt 
of interior telegrams for transmission between Japan and 
Southern Manchuria will be charged. 

6. At the request of the receiver, or of the person empowered to 
receive messages for and on behalf of the receiver, wireless 
messages may be retransmitted only over Japanese land lines. 

7. When the Japanese coast station given by the sender of a foreign 
wireless message destined for a ship cannot transmit the said 
message it may be transmitted through another Japanese coast 
station, provided such station is suitable for the purpose. This 
provision also applies in case the Japanese ship station cannot 
transmit a foreign wireless message to a Japanese coast station 
mentioned by the sender and where another Japanese coast 
station exists and which is capable of performing the duty. 

8. Japanese ship stations cancel foreign wireless messages when 
they are not in a position to transmit the same to the corre- 
sponding stations. 

g. Should a foreign wireless message be cancelled in accordance 
with Article 8, the sender shall be at once advised and the 
money paid by him returned without delay. 

10. For everything which is not mentioned in these regulations the 
regulations relating to foreign telegrams are applicable. 


MAURITIUS 

N Ordinance (No. 33) was issued in 1903 empowering the 

Governor to grant or withhold leave to erect receiving and 
transmitting stations for Wireless Telegraphy. 

Clause 1 reads :— 

No telegraphic or electrical station, apparatus, machinery, or 
implements whatsoever, for the purpose of electrical com. 
munications, transmission, emission, or reception of messages, 
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by what is generally known as ‘‘ wireless telegraphy,’’ between 
any places in Mauritius, or between any place in Mauritius 
with any place out of Mauritius, shall be erected or used in any. 
place in Mauritius, whether on public or private property, 
without the sanction of the Governor previously obtained. 


Section 2 reads :— 

The Governor may refuse such sanction or grant it under such con- 
ditions as he may think fit. 

By Section 3 :— 

The word ‘ place”? in paragraph (1) shall include any ship or 
floating conveyance within or without the waters of Mauritius, 
except vessels of His Majesty’s Navy. 

Clause 2 :— 

Any person contravening any of the provisions of this Ordinance 
shall be liable to a fine not exceeding 5,000 rupees, and every 
apparatus, machinery, or implement used in, or connected 
with, the commission of the offence shall be forfeited. 

Clause 3 :— 

The Court may further order, on the application of the Ministére 
Public, or person authorised by the Ministére Public, the im- 
mediate pulling down or removal of any building, apparatus, 
machinery, or implement used in the commission of the 
offence. 


The Wireless Telegraphy Ordinance No. 33 of 1903 has been 
amended by the Wireless Telegraphy (Amendment) Ordinance, 
1912, the effective clause (1) of which reads :— 

It shall be lawful for the Governor in Executive Council to make 
regulations concerning the use of wireless telegraphy on board 
merchant ships, whether British or foreign, while in the 
territorial waters of this Colony. 


NEWFOUNDLAND 


IRELESS telegraphy in Newfoundland is governed by the 
Post and Telegraph Acts, 1891 to 1906. The 1906 Act 
reads as follows :— 


1.—(1) A person shall not establish any wireless telegraph station 
or instal or work any apparatus for wireless telegraphy, in any place in 
this Colony, or on board any ship registered in this Colony, except 
under and in accordance with a licence granted in that behalf by the 
Postmaster-General, with the consent of the Governor in Council. 

(2) Every such licence shall be in such form and for such period 
as the Postmaster-General may determine, and shall contain the terms, 
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conditions, and restrictions on and subject to which the licence is 
granted, and any such licence may include two or more stations, places 
or ships. 

(3) If any person establishes a wireless telegraph station without a 
licence in that behalf, or instals or works any apparatus for wireless 
telegraphy without a licence in that behalf, he shall be guilty of a mis- 
demeanour, and be liable on conviction in a summary manner before 
a Stipendiary Magistrate to a penalty not exceeding fifty dollars, and 
on conviction on indictment to a fine not exceeding five hundred dollars, 
or to imprisonment, with or without hard labour, for a term not exceed- 
ing twelve months, and in either case be liable to forfeit any apparatus 
for wireless telegraphy installed or worked without a licence, but no 
proceedings shall be taken against any person under this Act except by 
order of the Postmaster-General. 


(4) If a Stipendiary Magistrate is satisfied by information on oath 
that there is reasonable ground for supposing that a wireless telegraph 
station has been established without a licence in that behalf, or that 
any apparatus for wireless telegraphy has been installed or worked in 
‘any place or on board any ship as aforesaid without a licence in that 
behalf, he may grant a search warrant to any police officer or any officer 
appointed in that behalf by the Postmaster-General, and named in the 
warrant, and a warrant so granted shall authorise the officer named 
therein to enter and inspect the station, place or ship, and to seize any 
apparatus which appears to him to be used, or intended to be used, 
for wireless telegraphy therein. 


(s) When a fine under this Act is imposed by a Court, Judge or 
Magistrate, and the master or owner of any ship is ordered to pay the 
same and the samne is not paid at the time and in the manner pre- 
scribed, the Court, Judge, or Magistrate making the order may, in 
addition to any other powers they may have for the purpose of com- 
pelling payment, direct the amount remaining unpaid to be levied by 
distress and sale of the ship, her tackle, furniture and apparel. 

(6) The Postmaster-General may make regulations for prescribing 
the form and manner in which applications for licences under this Act 
are to be made, and with the consent of the Governor in Council, the 
fees payable on the grant of any such licence. 

(7) The expression ‘‘ wireless telegraphy ’? means any system of 
* communication by telegraph as defined in ‘‘ The Post and Telegraph 
Acts, 1891 to 1904,”’ without the aid of any wire connecting the points 
from and at which the messages or other communications are sent and 
received. 


2. This Act shall be read with and form part of ‘‘ The Post and 
Telegraph Acts, 1891 to 1904,”? and the said Acts and this Act may be 
cited as ‘‘ The Post and Telegraph Acts, 1891 to 1906.” 


The Act of 1905, Cap. VII., refers to taxes upon business 
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transacted by telegraph and telephone companies within and in 
transit through the Colony. Clause 2, Section 2, reads as 
follows :— 

A sum equal to one per cent. in manner hereinafter provided 
of the total amount received by or due to the company in respect 
of all telegraphic messages passing over the land lines of the com- 
pany or transmitted or received by any wireless method of tele- 
graphy to or from any place within this Colony from or to any other 
place within this Colony during a period of twelve calendar months 
ending on the first day of May of each year: Provided that this 
sub-section shall not apply to messages which originate or are 
delivered in any place outside the Colony. 


The first of such payments shall be made on the 30th day of 
June, 1906, in respect of the period of twelve months ending on the 
preceding first day of May. 

Section 4 of the same Clause (2) reads as follows :— 

A sum of four thousand dollars ($4,000) in respect of every 
wireless telegraph station or other means of communication by 
wireless methods of telegraphy between this Colony and any place, 
ship or vessel outside this Colony, for the time being belonging to 
or worked by or on behalf of the company which now is or hereafter 
shall be established in this Colony. 


The first of such payments shall be made on the 30th day of June, 
1906: Provided that if the Governor in Council is satisfied that any 
such wireless telegraph station or other such means of communication 
is established for the purpose only of reporting passing ships or vessels, 
he may dispense the payment of such last-named sum and discharge the 
company from liability therefor in respect of such station or means-of 
communication. 


Clause 1 (1) of the Act of June 15th, 1905, Cap. XXI., 
reads :— 


Whenever in the opinion of the Governor an emergency shall have 
arisen in which it is expedient for the public service that the Govern- 
ment of the Colony shall have control over the transmission of messages 
over any telegraph line, telephone line, or by any other form of tele- 
graphy, it shall be lawful for the Governor in Council at any time to 
assume and for any length of time retain possession of any telegraph 
line, telephone, or any form of telegraphy in, this Colony, and of all 
things necessary for the efficient working thereof, and may for the same 
time require the exclusive service of the operators and other persons 
employed in working such telegraph line, telephone, or any form of 
telegraphy ; and the company or other proprietor of such telegraph line, 
telephone, or any form of telegraphy, shall give up possession thereof, 
and the operators and other persons so employed shall, during the time 
of such possession, diligently and faithfully obey such orders and trans- 
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mit and receive such despatches as they are required to receive and 
transmit by any officer duly authorised by the Governor in Council, and 
every company or other proprietor, operator or person violating any of 
the provisions of this section shall incur a penalty not exceeding one 
hundred dollars ($100) for every refusal or neglect to comply with the 
requirements thereof, such penalty to be recovered by action in the 
name of the Minister of Finance and Customs, in a summary manner 
before a Stipendiary Magistrate or Justice of the Peace. 

In 1906 an agreement was made under which the Marconi 
Wireless Telegraph Company of Canada undertook to operate 
all the Labrador stations during the fishing season of each year, 
the Newfoundland Government to pay the company an annual 
royalty, and the revenue accruing from this traffic to go to the 
latter, who further agreed to forward all traffic over the New- 
foundland Government Postal Telegraph System. 

The success of this arrangement prompted the Government 
to propose an extension of the system on the Labrador by two or 
more stations—the Marconi Company to erect and operate these 
stations on the terms provided in the agreement. In the summer 
of 1910 stations were accordingly erected by the Marconi Com- 
pany at Cape Harrison and Mokkovik. In 1911 it was agreed 
to establish a station between Indian Harbour and Cape Harrison 
to complete the chain on the Labrador. 

After further negotiations, an important agreement was 
executed in December, 1912, which covers the following points: 
The old agreement terminating in 1916 is extended for a further 
period of ten years, terminating in 1926; all other undertakings 
entered into in the earlier agreement will be continued until 1926; 
the Marconi Company to erect and operate a station at Fogo, on 
the East Coast of Newfoundland—this station to be the property 
of the Marconi Company, and to be exempt from the Government 
tax of $4,000 during the term of the agreement. 


HE following Act respecting the provision of wireless tele- 
graphy on steamers engaged in the trade of Newfoundland 
was passed on September 4th, 1914 :— 
‘‘ WIRELESS TELEGRAPHY (STEAMERS) ACT.”’ 
1. Every steamer to which this Act applies shall be provided : 
(1) With a wireless telegraph installation approved of by the 
Minister of Marine and Fisheries; 
(2) With at least one qualified wireless operator approved of 
by the Postmaster-General ; 
(3) With a Morse signalling apparatus approved by the Minister 
of Marine and Fisheries; 
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(4) With at least one person on board capable of operating 
such signalling apparatus and of reading signals from other ships. 

2. The wireless telegraphy installation provided on a ship to which 
this Act applies shall be maintained in good order and shall be attended 
to by an operator qualified as aforesaid in accordance with rules and 
regulations to be made by the Governor in Council under this Act for 
the purposes thereof. 

3. No steamer to which this Act applies shall receive a clearance 
at any Custom House for the Seal fishery or otherwise unless and 
until the Collector is satisfied that the provisions for this Act in respect 
of said steamer have been complied with. 

4. If any requirement of this Act is not complied with in the case 
of any steamer to which this Act applies, the master or owner shall 
be liable for each offence to a fine of twenty-five hundred dollars, to be 
recovered in a summary manner before a Stipendiary Magistrate. 

s. This Act shall apply to any steamer which ordinarily is engaged 
in prosecuting the Seal fishery from any port of this Colony, when 
engaged in the Seal fishery or when carrying more than sixty persons; 
and to any other vessel carrying passengers from or within this Colony 
when named by the Governor in Council in a Proclamation to be pub- 
lished in the Royal Gazette. 

6. Nothing in this Act shall affect the obligation to obtain a licence 
for a wireless telegraphy installation under ‘‘ The Postal and Telegraph 
Acts, 1891 to 1906,” or prevent the Governor in Council or other person 
exercising a like control over such wireless telegraphy in times of war or 
otherwise as may be exercised in respect of other wireless telegraphy. 


* 


NEW ZEALAND 


HE Post and Telegraph Department is responsible for the 

administration of wireless telegraphy in New Zealand. The 
permanent head of this Department is the Secretary of the General 
Post Office, at Wellington. 

In July of last year Regulations were made for the control 
of ships carrying wireless telegraph apparatus while within the 
territorial waters of New Zealand. The Regulations relating to 
ship stations were also amended by new Regulations issued on 
September 7th. 

No licenses are granted for amateur or experimental stations 
in New Zealand and the erection of such stations is prohibited. 


The following extract from Section 10 of the Post and Tele- 
graph Act 1908 relates to wireless telegraphy in the Dominion :— 
162. The Governor may from time to time establish stations for 
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the purpose of receiving and transmitting telegraph messages within 
New Zealand or between New Zealand and parts beyond New 
Zealand by what is commonly known as “ wireless telegraphy,”’ 
including in that expression every method of transmitting messages 
by electricity otherwise than by wires, whether such method is in 
use at the time of the coming into operation of this Act, or is here- 
after discovered or applied. 

163. The provisions of Part VII. of this division of this Act 
shall, as far as is applicable, mutatis mutandis, extend and apply to 
stations established under this part of this Act, and to communica- 
tions by wireless telegraphy. 

164. Every person who erects, constructs, or establishes any 
station or plant for the purpose of receiving or transmitting com- 
munications by wireless telegraphy without having first obtained the 
consent of the Governor in Council is liable to a fine not exceeding 
five hundred pounds, and any plant, machinery, instruments, and 
material used by him for such purpose may be forfeited and dealt 
with as the Minister directs. 

Part VII. of this division of the Act referred to deals with 
the construction and regulation of electric lines. It authorises the 
Governor to establish electric lines and purchase lines and plant. 
He may make regulations as to the management, working and 
maintenance of any telegraph. Any officer or person employed 
in the working of any telegraph who improperly divulges the 
contents of any telegram transmitted or presented for transmission 
by such telegraph, or the purport of such telegram, is liable to 
a fine not exceeding one hundred pounds, or to imprisonment with 
hard labour for any period not exceeding six months. 

The following regulations are for the control of ships carry- 
ing wireless telegraph apparatus while within territorial waters of 
New Zealand :— 


rTHEREAS by Section g of the Post and Telegraph Amendment 

Act, 1913 (hereinafter termed ‘‘ the said Act’), it is provided 
that the Governor may from time to time by Order in Council make 
such regulations as he thinks proper governing the use of wireless- 
telegraph apparatus on merchant ships, whether foreign ships or British 
ships not registered in New Zealand, while within the territorial waters 
of New Zealand, and that such regulations may provide for the detention 
of any merchant ship on which a breach of the regulations has been 
made pending the institution and determination of proceedings in 
respect of such breach and the recovery of any fine imposed in respect 
thereof : 

Now, therefore, His Excellency the Governor of the Dominion of 
New Zealand, in pursuance and exercise of the power and authority 
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conferred upon him by the said Act, and acting by and with the advice 
and consent of the Executive Council of the said Dominion, doth 
hereby make the following regulations; and doth hereby order that 
such regulations shall have effect on and from the date of publication 
of this Order in Council in the New Zealand Gazette. 


REGULATIONS. 

1. In these regulations, if not inconsistent with the context :— 

‘Territorial waters of New Zealand ’’ means and includes all 
tidal waters included within the Dominion of New Zealand, and 
all parts of the open sea within one marine league of the coasts of 
that Dominion measured from low-water mark. 

‘* Minister of Telegraphs’’ means the Minister of Telegraphs 
for the time being. 

‘Wireless Telegraphy ’’ has the same meaning as in Section 
162 of the Post and Telegraph Act, 1908. 

‘Telegraph ”’ has the same meaning as in Section 119 of the 
Post and Telegraph Act, 1908. 

‘‘ Naval signalling ’’? means signalling by means of any system 
of Wireless Telegraphy between two or more ships of His 
Majesty’s Navy, between ships of His Majesty’s Navy and naval 
stations, or between a ship of His Majesty’s Navy or a naval 
station and any other wireless-telegraph station, whether a coast 
station or a ship station. 

‘The Admiralty ’? means the Commissioners for executing the 
office of Lord High Admiral of the United Kingdom of Great 
Britain and Ireland. 

‘“ Coast station’? means a wireless-telegraph station which is 
established on land or on board a ship permanently moored, and 
which is open for the service of correspondence between the land 
and ships at sea. 

‘‘ Ship station’? means a wireless-telegraph station established 
on board a ship which is not permanently moored. . 
2. These regulations shall apply only to foreign merchant ships and 

to British merchant ships not registered in New Zealand, while such 
British or foreign ships are within the territorial waters of New 
Zealand. 

3. All apparatus for Wireless Telegraphy on board a merchant 
ship while in the territorial waters of New Zealand shall be worked in 
such a way as not to interfere with Naval signalling, or with the 
working of any wireless-telegraph station lawfully established, installed, 
or worked in the Dominion of New Zealand or the territorial waters 
thereof; and, in particular, the said apparatus shall be so worked as 
not to interrupt or interfere with the transmission of messages between 
wireless-telegraph stations established on ships at sea and wireless- 
telegraph coast stations. 
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4..No apparatus for Wireless Telegraphy on board a merchant ship 
shall be worked or used while such ship is in any of the harbours of 


the Dominion of New Zealand, except with the consent in writing of 
the Minister of Telegraphs. 


5- The foregoing regulations shall not apply to the use of Wireless 
Telegraphy for the purpose of making or answering signals of distress. 

6. If and whenever an emergency shall have arisen in which it is 
expedient in the public interest that His Majesty’s Government shall 
have control over the transmission of, messages by the said apparatus, 
it shall be lawful for any officer of His Majesty’s Navy or Army, or for 
any other person authorised in that behalf by the Admiralty, or by the 
Minister of Telegraphs, to tale possession of or to cause the said 
apparatus or any part thereof to be taken possession of in the name 
and on behalf of His Majesty, and to be used for His Majesty’s service 
and subject thereto for such ordinary services as to the said officer or 
person may seem fit; and in that event any person authorised by the 
said officer or person may enter upon any ship on which such apparatus 
is installed and take possession of the said apparatus and use the same 
as aforesaid. 

7. Any such officer or person may in such event as aforesaid, 
instead of taking possession of the said apparatus as aforesaid, direct 
and authorise such persons as he may think fit to assume the control 
of the transmission of messages by the said apparatus, either wholly or 
partly, and in such manner as he may direct, and such persons may 
enter upon any ship on which the said apparatus is installed accord- 
ingly; or the said officer or person may direct the person or persons in 
charge of the said apparatus to submit to him, or any person author- 
ised by him, all messages tendered for transmission or arriving by the 
said apparatus, or any class or classes of such messages, to stop or 
delay the transmission: of any messages, or deliver the same to him 
or his agent, and generally to obey all such directions with reference 
to. the transmission of messages as the said officer or person may 
prescribe, and the said person or persons in charge of the said appara- 
tus shall obey and conform to all such directions. 

8. If any breach of these regulations is committed by any person on 
board any ship while in the territorial waters of New Zealand, the 
person so committing the same and the owner and master of the ship 
shall be severally liable on summary conviction to a fine not exceeding 
4100. 

g. Whenever the Minister of Telegraphs or the Secretary of the 
Post Office has reasonable cause to believe or suspect that any breach 
of these regulations has been committed on board any ship while in 
the territorial waters of New Zealand, he may give notice in writing 
to the Collector of Customs at any port in New Zealand to detain the 
ship, under Section 9 of the Post and Telegraph Amendment Act, 
1913, until the sum of £100, or such smaller sum as may be specified 
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in the notice, has been deposited with the Collector by or on behalf of 
the owner of the ship. 


10. If on the receipt of that notice, or at any time within three 
months thereafter, the ship is found within such port, the Collector 
of Customs shall withhold the certificate of clearance of the ship, 
under Section 35 of the Customs Act, 1913, until and unless the afore- 
said sum is deposited with him or the aforesaid notice of detention is 
withdrawn. j 


ir. If within six months after the date of the offence in respect 
of which the ship has been detained a conviction for that offence is 
obtained against any person, the sum so deposited shall be available 
for the satisfaction of any fine and costs imposed or awarded by the 
conviction, and the residue, if any, shall be returned to the person by 
whom the deposit was made. . 


12. If within the period of six months aforesaid no such conviction 
is obtained, the sum so deposited shall be returned to the person by 
whom it was deposited. 


WIRELESS TELEGRAPH REGULATIONS FOR SHIP STATIONS. 


HEREAS by Order in Council dated the twentieth day of 
November, one thousand nine hundred and eleven, and published 
in the New Zealand Gazette of the twenty-third day of Novem- 
ber, one thousand nine hundred and eleven, regulations were made 
under the authority of the Post and Telegraph Amendment Act, 1911 
(hereinafter termed ‘‘ the said Act”’), as to the granting of licenses for 
the installation and working of apparatus for wireless télegraphy on board 
any ship registered in New Zealand, and whether on the high seas or in 
New Zealand waters, and as to the form, period, terms, conditions, and 
restrictions thereof, and as to the fees payable in respect thereof: And _ 
whereas it is desirable to revoke such regulations, and to make others 
in lieu thereof : 


Now, therefore, His Excellency the Governor of the Dominion of 
New Zealand, in pursuance and exercise of the power and authority 
conferred upon him by the said Act, and of all other powers and 
authorities in that behalf enabling him, and acting by and with the 
advice and consent of the Executive Council of the said Dominion, doth 
hereby revoke the regulations made by the above-mentioned Order in 
Council, and in lieu thereof doth hereby make the following regula- 
tions for the purposes hereinbefore mentioned; and doth hereby order 
that such regulations and the revocation of the regulations first before 
recited shall have effect on and from the date of publication of this 
Order in Council in the New Zealand Gazette. 
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REGULATIONS, 
1. In these regulations, if not inconsistent with the context :—— 
‘Minister of Telegraphs’’ means the Minister of Telegraphs 
for the time being. 
‘Wireless Telegraphy ’’? has the same meaning as in Section 
162 of the Post and Telegraph Act, 1908. 


_ Telegraph” has the same meaning as in Section 119 of the 
Post and Telegraph Act, 1908. 


‘Naval signalling’? means signalling by means of any 
system of Wireless Telegraphy between two or more ships of His 
Majesty’s Navy, between ships of His Majesty’s Navy and naval 
stations, or between a ship of His Majesty’s Navy or a naval 
station and any other wireless-telegraph station, whether a coast- 

station or a ship-station. 


‘“The Admiralty’? means the Commissioners for executing 
the office of Lord High Admiral of the United Kingdom of Great 
Britain and Ireland. 


‘©The International Telegraph Convention”? and ‘ the Inter- 
national Telegraph Regulations’? mean respectively the Inter- 
national Convention of St. Petersburg dated the roth-22nd July, 
1875, and the service regulations made thereunder ; and include 
respectively any modifications of the convention or regulations 
made from time to time. 


‘‘The Radio-Telegraph Convention, 1912,’? means the con- 
vention signed at London on the 5th day of July, 1912, and the 
service regulations made thereunder; and includes any modifica- 
tion of the convention or regulations made from time to time. 


‘‘ Coast-station ’’ means a wireless-telegraph station which is 

established on land or on board a ship permanently moored, and 

which is open for the service of correspondence between the land 
and ships at sea. 


‘‘ Ship-station ’? means a wireless-telegraph station established 
on board a ship which is not permanently moored. 


2. The Minister of Telegraphs may, at the request of any person 
or company desirous of establishing, installing, working, and using 
on ships belonging to such person or company, and registered in New 
Zealand, apparatus for Wireless Telegraphy, grant to such person or 
company (hereinafter called ‘‘ the licensee ’’) a license, in the form of 
the Schedule hereto, for the period, upon the terms, and subject to the 
conditions and restrictions hereinafter appearing. 


3. Each ship-station is: bound to exchange radio-telegrams with 
any coast-station, or with any other ship-station, without distinction as 
to the radio-telegraph system adopted by that station. 


224  Year-Book of Wireless Telegraphy and Telephony 


4. Each ship-station shall be of such class mentioned in Article 13 


of the Service Regulations annexed to the Radio-telegraph Convention, — 


1912, as is specified in the license issued in respect thereof, and the 
equipment of the station, hours of duty observed, and other require- 
ments shall be appropriate to such class in accordance with the pro- 
visions of the Radio-Telegraph Convention, 1912. 


s. The apparatus used at all ship-stations shall, as far as possible, 
be in keeping with scientific and technical progress. The waves 
emitted must be as pure and as little damped as possible. 


6. The apparatus must be capable of transmitting and receiving 
at a speed of at least equal to twenty words per minute, the word 
being reckoned at the rate of five letters. 


+. The apparatus shall be so constructed as to be capable of using 
wave-lenghts of 600 and 300 metres as measured by the standard of 
measurement in use by the Post and Telegraph Department for the 
time being; and such other wave-lengths not exceeding 600 metres 
as shall be authorised from time to time by the Minister of Tele- 
graphs: Provided always that the wave-length of 600 metres shall 
normally be used for communication, and, further, that the wave- 
length of 1,800 metres may be used for transmission in the exceptional 
case referred to by Article 35 (2) (a) of the Service Regulations annexed 
to the Radio-Telegraph Convention, 1912; Provided, further, that only 
wave-lengths of 600 metres shall be used by the licensee during the 
period of any war in which the United Kingdom is engaged. 


8. The licensed apparatus shall not be used by the licensee, or by 
any other person either on behalf or by permission of the licensee, for 
the transmission or receipt of messages except messages authorised by 
these regulations; and the licensee shall not, except with the consent 
in writing of the Minister of Telegraphs, send or receive messages 
from or at the licensed apparatus when in any harbour in the Dominion 
of New Zealand. 


g. (1) The licensee shall not by the transmission of any message 
by means of the licensed apparatus, or otherwise by the use of the 
licensed apparatus, interfere with naval signalling. 


(2) If the Admiralty are of opinion that the working of the licensed — 


apparatus at any ship-station is inconsistent with the free use of naval 


signalling, the licensee shall, when required in writing by the Minister 


of Telegraphs so to do, close the said station. 


(3) These provisions for the protection of naval signalling shall be 
construed to be without prejudice to the generality of any other 
provisions of the license. 
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to. The licensee shall observe the International Telegraph Con- 
vention and International Telegraph Regulations so far as the said 
convention and regulations are capable of being applied to Wireless 
Telegraphy in common with ordinary land and submarine telegraphy. 


11. The licensee shall observe the provisions of any regulations 
from time to time made under the provisions of the Post and Tele- 
graph Act, 1908, and its amendments, by the Governor in Council or 
by the Minister of Telegraphs in relation to the conduct of wireless- 
telegraph business, so far as the same are applicable to the licensee. 


12. The licensee shall observe the provisions of the Radio-Tele- 
graph Convention, 1912. 


13. The licensee shall comply with all such directions and observe 
all such rules as may be given or made by the Minister of Telegraphs 
from time to time for the purpose of preventing interference with the 
working of any other wireless-telegraph station, and for enabling the 
messages exchanged by means of the licensed apparatus to be dis- 
tinguished from those emanating from any other wireless-telegraph 
station. 


14. The licensed apparatus shall not, without the consent of the 
Minister of Telegraphs, be altered or modified in respect of any of the 
particulars referred to in the license issued in respect thereof, and such 


apparatus shall at all times be maintained in good working order. 


15. Except as provided in these regulations, the licensee shall 


transmit messages by means of the licensed apparatus on equal terms, 


without favour or preference, whether as regards rates of charge, order 


of transmission, or otherwise. 


16. The licensee shall, so far as possible, receive from ships and 
light-stations all requests for assistance. and all signals of distress, and 
shall answer such requests and signals and retransmit them with the 
least possible delay, and with priority over all other messages, to the 


proper authorities by means of the licensed apparatus or by any other 


means in the power of the licensee. 


17. The licensed apparatus at ship-stations shall be worked only 
by a person or persons holding a certificate or certificates issued or 
recognised by the Minister of Telegraphs. Certificates shall be granted 
to persons of British nationality possessing the qualifications prescribed 
by the Radio-Telegraph Convention, 1912, and shall be in such form 
and subject to such conditions, directions, or rules as the Minister of 
Telegraphs shall from time to time prescribe; and such certificates 
may at any time be withdrawn at the discretion of the Minister of 
Telegraphs in case of misconduct, or breach on the part of the holder 


of the Radio-Telegraph Convention, 1912, or of any conditions, direc- 
a) H 
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tions, or rules prescribed by the Minister of Telegraphs for the guidance 
of operators or for the working of such ship-stations. 


18. (1) The licensee, his servants and agents, shall not divulge the 
contents or the purport of the contents of any message, or make any 
use whatever of any message coming to his or their knowledge, other 
than to the addressee or his authorised agent, or to properly authorised 
officials of His Majesty’s Government or of the Minister of Telegraphs, 
or to a competent legal tribunal. 


(2) The licensee shall render to the Minister of Telegraphs such 
accounts as the Minister of Telegraphs shall direct in respect of all 
charges due or payable under the Radio-Telegraph Convention, 1912, 
in respect of messages exchanged between the licensed ship-stations 
and coast-stations, and shall pay to the Minister of Telegraphs, at such 
times and in such manner as the Minister of Telegraphs shall direct, 
all sums which shall be due from the licensee under such accounts. 


19. The licensee shall keep full accounts, records, and registers of 
all messages transmitted by means of the licensed apparatus; and in 
such registers each of such messages shall be accompanied by its iden- 
tifying number and date, and full particulars of its place of origin and 
of ultimate destination, and such further particulars as the Minister of 
Telegraphs shall from time to time reasonably require to be shown. 
The licensee shall preserve all used message-forms written and printed, 
and transcripts of messages, and all other papers for such period as 
is from time to time prescribed by the Radio-Telegraph Convention, 
igiz, and, in default of any provisions on the subject in the said con- 
vention, for such period as is from time to time prescribed by the Inter- 
national Telegraph Regulations; and such registers and message- 
papers shall be open to the inspection of the Minister of Telegraphs 
or his authorised officers. 


20. The Minister of Telegraphs, and any agent authorised in that 
behalf in writing by him, may at all reasonable times enter upon any 
licensed. ship-station for the purpose of inspecting, and may inspect, 
any apparatus fixed or being in such station for the purpose of sending 
and receiving messages by wireless telegraphy, and all other tele- 
graphic instruments and apparatus fixed or being in such station, and 
the working and user of such apparatus and telegraphic instruments. 


21. The licensee shall carry on every ship on which a ship-station 
is established a print or copy of the license, certified under the hand of 
an appropriate officer of the Minister of Telegraphs to be a true copy, 
and shall produce such print or copy for inspection if required to do so 
by the competent authorities of the countries where the ship calls, and 
also such documents as may be prescribed by the Minister of Tele- 
graphs for the purpose of enabling the licensee to communicate with 


L 
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coast-stations and ship-stations, in accordance with the Radio-Tele- 
graph Convention, 1912. 


22. (1) Every license shall be in force from the date of the grant- 
ing thereof until the 31st December of the year in which it is issued, 
and no longer; but may be renewed from year to year. 


(2) The licensee shall pay to the Minister of Telegraphs for and 
in respect of the license granted, and of every renewal thereof, a royalty 
of 5s. in respect of each ship-station included in the license. 


(3) All royalties payable under any license shall be payable on the 
date of the granting or renewal thereof, as the case may be. 


23. Except with the consent in writing of the Minister of Tele- 
graphs, the licensee shall not assign, underlet, or otherwise dispose of 
or admit any other person or body to participate in the benefit of any 
license. 


24. If and whenever an emergency shall have arisen in which it is 
expedient in the public interest that His Majesty’s Government shall 
_ have control over the transmission of messages by the licensed appara- 
tus, it shall be lawful for any officer of His Majesty’s Navy or Army, 
or for any other person authorised in that behalf by the Admiralty, or 
by the Minister of Telegraphs, to take possession of or to cause the 
licensed apparatus or any part thereof to be taken possession of in 
the name and on behalf of His Majesty, and to be used for His 
Majesty’s service and subject thereto for such ordinary services as to 
the said officer or person may seem fit; and in that event any person 
authorised by the said officer or person may enter upon any ship on 
which any such apparatus is installed and take possession of the said 
apparatus and use the same as aforesaid. 


25. Any such officer or person may in such event as aforesaid, 
instead of taking possession of the licensed apparatus as aforesaid, 
direct and authorise such persons as he may think fit to assume the 
control of the transmission of messages by the licensed apparatus 
either wholly or partly and in such manner as he may direct, and such 
persons may enter upon any ship on which any apparatus is installed 
accordingly; or the said officer or person may direct the licensee, his 
servants or agents, to submit to him, or any person authorised by 
him, all messages tendered for transmission or arriving by the licensed 
apparatus, or any class or classes of such messages, to stop or delay 
the transmission of any messages or deliver the same to him or his 
agent, and generally to obey all such directions with reference to the 
transmission of messages as the said officer or person may prescribe, 
and the licensee, his servants or agents, shall obey and conform to all 
such directions. 
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26. In any of the following cases, that is to say :— 


(a) In case any sum of money which ought to be paid by the 
licensee to the Minister of Telegraphs under or by virtue of these +. 
regulations shall be in arrear and unpaid for one calendar month : 
after the time at which the same ought to be paid under or by 
virtue of the provisions herein contained ;° or 


(b) In case of any breach, non-observance, or non-per formance 
by or on the part of the licensee, his servants or agents, of any of 
the provisions (other than a provision for the payment of money) 
or conditions herein contained,-— 


then and in any such case the Minister of Telegraphs may, by notice 

in writing, revoke and determine the license as to all or any of the 
ship-stations thereby licensed, and thereupon the said license shall abso- 

lutely cease, determine, and become void as to all or any of the said e 
ship-stations, as the case may be, but without prejudice to any right —@ 
of action or remedy which shall have accrued to His Majesty under 3 
these regulations or otherwise. 


27. Nothing in these regulations shall prejudice or affect the right 
oi the Minister of Telegraphs from time to time to establish, extend, 
maintain, and work any system or systems of telegraphic communica- 
tion (whether of a like nature to those licensed hereunder or otherwise) 
+n such manner as he shall in his discretion think fit. Neither shall - 
anything herein contained prejudice or affect the right of the Minister : 
of Telegraphs from time to time to enter into agreements for or to 
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grant licenses relative to the working and use of telegraphs (whether of 
a like nature to those licensed hereunder or otherwise) or the trans- 
mission of messages in any part of New Zealand by means of Wireless 
Telegraphy, or by any other means, with or to any person or persons 
whomsoever upon such terms as he shall in his discretion think fit. 
And (save as in these regulations expressly provided) nothing herein 
contained shall be deemed to authorise the licensee to exercise any of 
the powers or authorities conferred on or acquired by the Minister of 
Telegraphs by or under the Post and Telegraph Act, 1908. 


28. Any notice, request, or consent (whether required to be in 
writing or not) to be given by the Minister of Telegraphs under these 
regulations may be under the hand of the Secretary for the time being 
of the Post and Telegraph Department, and may be served by sending 
the same in a registered letter addressed to the licensee at the office or 
place of residence for the time being of the licensee, or, if such notice, 
request, or consent relates to any particular ship-station, by delivery 
to the master of the ship upon which such station is installed; and any 
notice to be given by the licensee under these regulations may be 
served by sending the same in a registered letter addressed to the 
Secretary, General Post Office, Wellington. 


29. All licenses heretofore issued under the regulations hereby 
revoked shall continue in force, subject to the regulations under which 
they were issued, until the expiry of the current term thereof, but shall 
not be capable of renewal under the regulations so revoked. 
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NIGERIA (NORTHERN) 
HE following Proclamation providing for the control by the 

Governor of electrical communication by Wireless Telegraphy 
was issued in 1904 :— 

1. This Proclamation may be cited as the Wireless Telegraphy 
Proclamation. 

2. No person shall import, keep, use or establish any apparatus 
or installation for transmission of messages by wireless telegraphy 
without previously obtaining from the Governor a licence setting 
forth the terms and conditions upon which the same is granted. 

3. Any person infringing this Proclamation shall be liable upon 
conviction in addition to confiscation of every such apparatus and 
installation to a penalty not exceeding £500 or in default to im- 
prisonment for a term not exceeding twelve months or to both. 

4. It shall be lawful for the Governor from time to time by 
Proclamation to prescribe the terms and conditions upon which, if 
at all, such licence is granted. 


NIGERIA (SOUTHERN) 

1. This Ordinance may be cited as the Wireless Telegraphy Ordi- 
nance, 1913. 

>. In this Ordinance, the following words and expressions shall 
have the meanings hereby assigned to them unless there is something 
in the subject or context repugnant to such constructions :— 

“Wireless telegraphy ’? means any system of communication 

by telegraph without the aid of any wire connecting the points 

from and at which the messages or other communications are sent 

or received. 


‘“‘ Colony ”’ includes Protectorate. 
3. (1) A person shall not establish any wireless telegraph station or 


install or work any apparatus for wireless telegraphy in any place in the 
Colony except under and in accordance with a licence granted in that 
behalf by the Governor. 

(2) Every such licence shall be in such form and for such period as 
the Governor may determine, and shall contain the terms, conditions 
and restrictions on and subject to which it is granted. 

4. A person shall not work any apparatus for wireless telegraphy 
installed on any merchant ship, whether British or foreign, while that 
ship is in the territorial waters of the Colony, otherwise than in 
accordance with regulations made under this Ordinance. 

s. (1) The Governor may make regulations for carrying into effect 
the purposes of this Ordinance. 

(2) The regulations in the Schedule to this Ordinance shall have 
effect except in so far as they may be amended or revoked by regula- 
tions made under the authority of this section. 


AS 
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(3) If at any time, inthe opinion of the Governor, an emergency has 
arisen in which it is expedient for the public service that His Majesty’s 
Government should have control over the transmission of messages by 
wireless telegraphy, the use of wireless telegraphy on board merchant 
ships while in the territorial waters of the Colony shall be subject to 
such further regulations as may be made by the Governor, and such 
regulations may prohibit or regulate such use in all cases or in such 
cases as may be deemed desirable. 


6. If a District Commissioner is satisfied by information on oath 
that there is reasonable ground for suspecting that a wireless telegraph 
station has been established without a licence in that behalf, or that 
any apparatus for wireless telegraphy has been installed or worked in 
any place or on board any merchant ship without a licence in that 
behalf or contrary to the provisions of any regulations made under this 
Ordinance or of any licence granted under this Ordinance, he may 
grant a search warrant to any police officer or any person appointed in 
that behalf by the Inspector-General of Police and named in the 
warrant, and a warrant so granted shall authorise the police officer 
or person named therein to enter and inspect the station, place or ship 
and to seize any apparatus which appears to him to be used or intended 
to be used for wireless telegraphy therein. 


7. Any person who shall offend against any provision of this 
Ordinance or any of the regulations made thereunder shall be liable 
on conviction before a District Commissioner, anything in the Supreme 
Court Ordinance to the contrary notwithstanding, to a fine not exceed- 
ing fifty pounds, and upon such conviction the Court may order that 
any apparatus for wireless telegraphy in connection with which the 
offence was committed shall be seized and forfeited. 

8. Nothing in this Ordinance shall prevent any person from makin; 
or using electrical apparatus for actuating machinery or for any purpose 
other than that of wireless telegraphy. 

g. The Wireless Telegraphy Ordinance and the Wireless Telegraphy 
(Amendment) Ordinance, 1912 [THE YEAR Book or WIRELESS TELE- 
GRAPHY AND TELEPHONY, 1913, p. 183], are hereby repealed. 


SCHEDULE.—SEcTION 5 (2). 
REGULATIONS. 


(I.) All apparatus for wireless telegraphy on board a merchant ship 
in the territorial waters of the Colony shall be worked in such a way as 
not to interfere with 

(a) Naval signalling, or 

(b) the working of any wireless telegraph station lawfully estab- 
lished, installed or worked in the Colony or the territorial waters 
thereof, and in particular the said apparatus shall be so worked as 
not to interrupt or interfere with the transmission of any messages 
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between wireless telegraph stations established as aforesaid on land 

and wireless telegraph stations established on ships at sea. 

(II.) In these Regulations ‘“‘ Naval signalling ’’ means signalling 
by means of any system of wireless telegraphy between two or more 
ships of His Majesty’s Navy, between ships of His Majesty’s Navy and 
Naval Stations, or between a ship of His Majesty’s Navy or a Naval 
Station and any other wireless telegraph station whether on shore or 
on any ship. 

(III.) No apparatus for wireless telegraphy on board a merchant 
ship shall be worked or used while such ship is in any harbour or bay of 
the Colony except with the special or general permission of the 
Governor. ; 

(1V.) For the purpose of any proceedings under these regulations the 
master or person being or appearing to be in command or charge of any 
ship shall be deemed to have authorised and to be responsible for the 
use or working of any apparatus on board such ship. 

(V.) Any summons or other document in any proceedings under 
these regulations shall be deemed to have been duly served on the 
person to whom the same is addressed by being left on board the ship 
on which the offence is charged to have been committed with the person 
being or appearing to be in command or charge of the ship. 

(V1.) These regulations shall not apply to the use of wireless tele- 
graphy for the purpose of making or answering signals of distress. 


NORWAY 

AW of July 24th, 1914, supplementing and amending the 

Law of April 29th, 1899, relating to the forwarding of com- 
munications by aid of telegraphic conductors or such like installa- 
tions and relating to the repeal of Law No. 2 of July 16th, 1907 :— 

Section 1. On ships which sail under the Norwegian flag and 
which do not belong to the Norwegian Navy, stations or installations 
for telegraphing or telephoning by wireless both within and without 
the boundaries of the Kingdom may only be installed and worked after 
an authorisation obtained in advance, which will be granted by the 
King, or whoever may be authorised thereto, on certain definite con- 
ditions for a stipulated period of time. The permission may at any 
time be withdrawn if the conditions imposed are not adhered to. 

Detailed Rules and Regulations relating to the fitting up and working 
of such stations or installations shall be drawn up by the King. 

On ships which sail under a foreign flag and are within Nor- 
wegian territorial waters, wireless telegraphing and telephoning can 
only be carried on—even if they have permission for same from the 
authorities of the foreign country—subject to observance of the pro- 
visions which are made with respect thereto by the King or whom- 
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soever he may have authorised for the purpose who may, moreover, 
forbid ali telegraphing or telephoning from such ships, whenever cir- 
cumstances may be considered to require it. 

Section 2. The exceptions mentioned in the Law of April 29th, 1899, 
under Section 1, 2nd paragraph, relating to the working of plant which 
may be used by a commune or private person for his own use, or such 
as railways may install for their own working, shall not apply so far 
as the working of installations for wireless telegraphy or telephony are 
concerned. 

Section 3. Any infractions of the aforementioned conditions shall 
be punished pursuant to the provisions laid down in the Law of April 
29th, 1899, ‘Section 6. 

Moreover, any transgression of the rules or provisions which are 
drawn up with regard to Section 1 of the present Law shall be punished 
by fines. 

Section 4. This Law shall come into force immediately. The 
Law of July 16th, 1907, containing additions and amendments to the 
Law of April 29th, 1899, relating to the forwarding of communications 
by means of telegraph lines or similar installations, is hereby repealed. 

The following paragraph, taken from the ‘‘ Law of August 
18th, 1914,”’ amending the law of April 29th, 1809, relates directly 
to Wireless Telegraphy :— 

Within the boundaries of Norway, or its territorial waters, stations 
and installations for wireless telegraphy and telephony may only be 
erected or worked after permission has been obtained from the King 
or whomever he may authorise thereto, and on such conditions as are 
laid down in the said permission. 

The foliowing regulations are based on the law of July 24th, 
IQ14 :—— 

1. No radiotelegraphic station on board a foreign vessel within the 
limits of Norwegian territorial waters can be used without a special 
licence. 

Application for such licence must be made to the Ministry of 
Telegraphs, which Ministry, after consultation with the Ministry of 
Marine, will decide on the application. 

2. The licence granting the right to use wireless telegraphic 
stations within the radius of Norwegian territorial waters may be 
limited to definite places and to fixed hours of the day. 

Wireless transmission of messages must be stopped immediately 
on the order of the Ministry of Telegraphs, Ministry of Marine, or of 
any coast station established by the aforesaid Ministries. 

3. If the vessel is in a Norwegian port situated within a radius of 
5 kilometres from the nearest telegraphic station, the station on board 
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the vessel cannot communicate either with Norwegian coast stations 
or with foreign coast stations. 

Without a special licence, a wireless station on board a vessel in 
a Norwegian port cannot be used for the exchange of messages with 
other ship stations, unless for the purpose of advising accidents. 

4. However, the preceding provisions do not apply to foreign ships 
of war, as far as the interchange of messages between themselves is 
concerned. 

It is the duty, nevertheless, of stations on board foreign warships 
to conform to the provisions in Article 2, Paragraph 2, above. 

s. If a station is used when a ship is in Norwegian territorial 
waters this station must conform to the provisions of the International 
Telegraphic Convention, and the regulations appended thereto. 


HE licence for the erection and working of a wireless tele- 
graph or telephone station on board ship contains the 
following conditions :— 


1. The station to belong to class ............0+ as required by the 
London International Convention, 1912 (Article XIII. b), and 
thus tO have 6.205 .csewengyves saben ee time for service. 


2. As to erection and design, the plan approved by the Tele- 
graph Administration must be followed in all respects, and must 
not be deviated from without the permission of said Administration. 

3. The licensee is bound as regards erection and working of 
the station in all respects to conform to any International Con- 
ventions or resolutions with reference to radiotelegraphy and tele- 
phony as well as to the decisions which might be issued by the 
Department for Official Works or by the Telegraph Administra- 
tion, efficient at any time and entered upon by Norway. 

4. The Telegraph Administration may in the interests of the 
service, and after the necessary consultation with the Marine 
Administration, demand any change as to the wave-lengths 
employed and indicated in said schedule—within the limits pre- 
scribed by the regulations—either as a temporary or a permanent 
arrangement for the working of the station. 


s. The licensee shall maintain the station in good working 
order. 

6. The station must convey telegrams to and from persons on 
board ship and communicate with other ship stations and coast 
stations regardless of the system and apparatus of said stations. 

~. Signals calling for help from ships in distress must take 
precedence over all other correspondence. 

8. While the ship is lying in a Norwegian port, the station 
shall not be used for correspondence either with Norwegian or 
with foreign coast stations, 
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When the ship is in a Norwegian port, the station shall not 
be used for communication with other ship stations, except when 
it is necessary for the prevention of accidents, or unless special 
permission has been granted by the Norwegian Telegraph Ad- 
ministration after consultation with the Marine Administration. 


Gane call signal-otthe station will be’ .........+. sch ewscsie scans 


1o. The rate due to the ship will be ............... OLeninaiame see ee 
centimes) per word, with a minimum rate of ......c...00... ore 
(eee centimes) per telegram. 


11. Ship stations shall be operated by one, and in the case of 
stations in Class I, by two or more telegraphists who must possess 
the certificate of “IRS Telegraph Administration proving that they 
have acquired the knowledge and practice required by, and in 
accordance with, een at dna agreements valid at any time. 


Such certificate is only acquired by passing a test arranged by 
the Telegraph Administration. Petty Officers or men of the 
Signal Department of the Navy, specially trained as radiotele- 
graphists for the Navy, are entitled to such certificate after having 
satishied the Telegraph Administration that they are thoroughly 
acquainted with the forwarding and sending of telegrams, and 
after having acquired from the Authorities concerned a testimonial 
to the effect that they comply with the International requirements 
as far as technical knowledge of the apparatus, experience, etc., 
are concerned. 


The stations must be in charge of operators who are Nor- 
wegian citizens, unless special exemption has been granted by the 
Telegraph Administration, and telegraphists must be pledged to 
secrecy in respect of all traffic which they handle. 


12. The licensee shall be responsible for the taxes which are 
due for the forwarding of telegrams despatched from the ship’s 
station—that portion of the tax due to the coast-station being 
included. 


The Telegraph Department, on the other hand, must pay to 
the licensee the rates due to the ship station for incoming 
telegrams. 


The correspondence shall be entered into a journal which, 
together with the original telegrams despatched and receipts for 
telegrams received, also other documents which might be de- 
manded, shall be forwarded to the Telegraph Administration as 
far as possible at the end of each month. 


Settlement on taxes due to both parties shall be made quarterly 
or monthly, according to further agreements between the Tele- 
graph Administration and the licensee. 
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With the consent of the Telegraph Administration, the 
licensee has a right for stations on board ships, exclusively sailing 
in foreign waters, to make an agreement for special courses of 
settlement with the Administrations, relating to the coast stations 
generally used. 


Besides this the Telegraph Administration may make agree- 
ments With foreign Administrations as to courses of settlement 
other than those mentioned above. 


13. The station is subject to the control of the Department of 
Public Works, and will be inspected by the Officer in charge, 
appointed by the Department or by the Telegraph Administration. 
For the execution of the control the licensee will have to pay a 
fee, stipulated by the Department. 


14. When State or other public considerations demand it, the 
Department for Official Works or the Marine Administration may 
forbid the forwarding of correspondence of any kind, in which 
case the licensee shall have no right to claim a compensation in 
this case. 


The Telegraph Administration or the Marine Administration 
may forbid all correspondence from the station, either at certain 
places or at certain hours of the day when it is deemed necessary 
to do so in the interests of the service. 


15. The Norwegian State shall be entitled, at six months’ 
notice, to redeem the station against compensation which might 
be decided according to estimated value. This estimate shall be 
made by a Committee of three members, one to be nominated by 
the owner, one by the Telegraph Administration, and one by the 
Department of Public Works. The member nominated by the 
Department of Public Works shall be Chairman of the Com- 
mittee. The questions submitted to the Committee shall be decided 
by simple majority. 


If the shipowner has not nominated a member within thirty 
days after having been called upon to do so, or if the member 
nominated by him fails to attend the meeting, the estimated value 
(which will be binding) shall be given by the other members. In 
case the voting on any question is equal, the Chairman shall have 
right to give his casting vote. 


In the estimate nothing but the technical value of the station 
at the time of valuation shall be considered. 


The estimates shall be decided within a certain period fixed 
by the Telegraph Administration. The expenses in this connection 
will be defrayed by the Government. 
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16. The licence will be withdrawn— 
(a) In case it be not utilised within one year after 
the issue of same; 
(b) In case the regulations thereof are not adhered to; 
(c) In case the ship no longer flies the Norwegian 
flag. 
17. Disputes with reference to the interpretation of this 
licence shall be decided by the King, whose decision shall be final. 


SCHEDULE. 
a8 2. 3. 4. 5. | 6. 
Ps Wave-lengths Description of Trans- 
Type Normal (The Normal Description mitting and Recev- 
System, | of Range Wave length of the ing Apparatus. 
Station. (by day). to be Gencrating (Detailed Winding 
Underlined. Plant. | Diagram enclosed.) 


a. ; 9. 
Description of the Wireless Emergency 
Form of the Aerial. ; Set. (For Ship stations of First and Remarks, 
(Sketch together with Second Class. Detailed by a Winding 
Dimensions enclosed.) Diagram Enclosed.) : 


HE State Telegraph Department issued in December, 1908, 

the following *‘ Notice to Mariners ’’ applying to wireless 

telegraph equipments on board ships in Norwegian territorial 
waters :— 


1. Wireless telegraph or wireless telephone stations on board foreign 
vessels must not be operated, except by special permission, within 
Norwegian territorial waters. Requests for such permission must be 
sent to the Telegraph Department, which will communicate its decision 
after conference with the Marine Department. 

2. Permission to operate the stations on board foreign vessels 
within Norwegian territorial boundaries may be restricted to certain 
fixed places, or to certain fixed periods of the 24 hours. Correspondence 
by means of the wireless apparatus shall be at once suspended whenever 
it shall be so desired by the Telegraph Department, the Marine Depart: 
ment, or by anv one of the coast stations under their authority. 
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3. During the stay of a vessel in a Norwegian harbour, within a 
distance of 5 kilometres (2 7;ths miles) from the nearest telegraph station, 
the station on board a foreign vessel must not be employed for telegraph- 

ing either with Norwegian or foreign coast stations. Without special 
permission, the station during a vessel’s stay in a Norwegian harbour 
must not be employed for communicating with other ship station, except 
for the purpose,of preventing accidents. 


4. The regulations above mentioned do not, however, apply to 
stations on board vessels of war belonging to foreign powers, which 
carry on mutual correspondence. Such stations are, however, bound to 
submit themselves to the regulations contained in the second clause of 
Section 2. 


5. Whenever the station on board a foreign vessel is employed 
during her stay in Norwegian territorial waters, this shall be done 
subject to the regulations contained in the International Telegraph 
Convention, with the rules pertaining thereto. 


NYASALAND PROTECTORATE 


HIS Ordinance may be cited as ‘The Wireless Telegraphy 
Ordinance, 1908. 


2. No person shall establish or use any apparatus or installation 
for the purpose of operating wireless telegraphs without a licence 
from the Governor. 

Any person contravening this section shall be liable on conviction 
to a fine not exceeding £100 or to imprisonment with or without 
hard labour for a term not exceeding twelve months with or without 
the option of a fine, and in addition any apparatus or installations 
in respect of which an offence under this section is committed may 
be forfeited and sold or disposed of as the Governor may direct. 

3. The Governor in Council may from time to time make, and 
when made shall publish in the Gazette, rules prescribing the terms 
and conditions upon which licences to establish or use apparatus or 
installations for the purpose of operating wireless telegraphs may 
be granted, and may impose a penalty on conviction for breach of 
any rules so made of a fine not exceeding £50 or imprisonment 
with or without hard labour for a term not exceeding six months 
with or without the option of a fine, and such Rules may further 
provide for forfeiture and sale or disposal as the Governor may 
direct of any such apparatus or installations as aforesaid. 


PORTUGAL 
HE Direction-General of Posts and Telegraphs deals with 
ale all matters relating to the general applications of Wireless 
Telegraphy for commercial purposes and for ship and shore com- 
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munication. The Ministry of War, Marine and Colonies controls 
the special applications of Wireless Telegraphy, when intended 
for purposes of national defence, in the Army and Navy. 

The following Act was approved on June 25th, 1913 :— 

1. On the expiration of a period of three months from the approval 
of the Regulation for the execution of the present law, no Portuguese 
steam vessel, with accommodation for more than 50 passengers (in- 
cluding crew), shall be permitted to sail from any port without having 
installed a wireless telegraph apparatus of the system which suits it 
best, in good working order, and capable of dispatching and receiving 
radiotelegrams within a radius of action which must never be less than 


. 


100 miles. 
(a) From this provision those steamers are excepted which 


navigate only between ports situated at distances of less than 200 

miles. } 

(b) For steam vessels, which navigate in the Colonies where 
there are coastal radiotelegraph stations, and which only occasion- 
ally come to the Metropolis, the period granted for the installation 
of wireless telegraphy, to which the present article refers, shall be 
six months. 

2. The wireless telegraph material of a vessel, and the respective 
service of transmission and reception of radiotelegrams, shall be under 
the charge of one or more duly qualified telegraphists. 

§ The number of telegraphists, their qualifications, and that of 
the indispensable auxiliary staff, the organisation of their technical 
instruction, provisions with respect to the service of supervision, 
conditions of the installation of the apparatus, and the official 
verification of their working, shall be determined pursuant to the 
Regulation drawn up for the execution of the present law. 

3. It is the province of the captain of the vessel to give instructions 
and orders for the complete carrying out of the Laws and Regulations 
in force with respect to the radiotelegraphic service, and he shall exercise 
the necessary supervision, carrying out and causing to be carried out 
any provisions which he may consider advantageous for the good 
working of the said service. . 

4. The captain shall be held responsible for any negligence in com- 
plying with the requirements of Article 1, and on conviction he shall be 
liable to a fine not exceeding Rs.200 and the suspension of his master’s 
certificate for one year. 

5. Negligence or failure on the part of the captain to carry out the 
provisions of Article 3 shall render him liable to a fine not exceeding 
Rs.s0, which may be accompanied with imprisonment not exceeding 
one month after the first offence. 

6. If there should be a disaster, stranding or loss of the vessel, 
resulting from the lack of vigilance of the telegraph staff, and the said 
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fault was due to the negligence of the captain in failing to carry out and 
causing to be carried out the provisions in force relating to the radio- 
telegraph service, the captain shall be liable to a fine not exceeding 
Rs.200, accompanied or not, according to the gravity of the offence, 
with suspension of his certificate for a period from one to five years. 

If the serious injury, or the death, of one or more persons 
should result from the disaster, the penalties applicable shall be 
respectively those laid down in Articles 368 and 369 of the Penal 
Code. 

4. The offences referred to in Articles 4, 5 and 6 constitute maritime 
crimes, and shall be judged by the Commercial Maritime Tribunal 
pursuant to the Disciplinary Code of the Mercantile Marine. 


8. All the wireless apparatus intended for Portuguese vessels shall be 
exempt from Customs and Municipal Duty. 


g. Any legislation contrary hereto is hereby repealed. 


HE following regulations were issued on August 29th, 1913: 


1. Ships may be equipped with any wireless telegraph apparatus 
which is in keeping with scientific progress. 

2. The shipping or any other company may establish and work a 
wireless telegraph station on board ship. The station must possess a 
licence granted by the Government of the nationality to which the ship 
belongs. The “‘ class ’’ of the station is mentioned in the licence. 

3. There are three classes :— 

(a) Long voyage passenger steamers with accommodation for 
more than 150 passengers must maintain continuous service. 
(b) The same type of steamer with accommodation for less than 

Iso passengers must maintain continuous receiving service, whereas 

the transmission may be limited. 

(c) Cargo or fishing boats, or vessels carrying more than 50 
persons (including crew), may have limited service. 

4 and 5. Wave-lengths of 300 m, 600 m, and more than 1,800 m may 
be employed. Small boats may work on a 300 m wave when sending, 
but 600 when receiving. The waves must be as pure and as undamped 
as possible. 

The oscillator must not be directly connected to the antenne, except 
in case of distress, or on certain small steamers where the energy em- 
ployed in the primary does not exceed 50 watts. 


6. The cabin must be divided into two parts so that the transmitting 
gear and the spark gap may be separated from the receiving apparatus. 
Double walls must be used to isolate the interior from the exterior. 

7. The instruments must be able to receive and send too letters per 
minute. 


8. New installations piploiee a power of more than 50 watts 


Professor Luigi Lombardi 


See Biographical Notices, page 764 


[To face page 240. 
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must possess such arrangements as will enable them to have a range 
inferior to their normal, the smallest being approximately 15 miles. All 
old stations must be brought to this standard as soon as possible. 

g. The receiving instruments must be able to tune for waves up to 
600m, being highly protected against perturbations. 

10. The power measured at the terminals of the generator must not 
exceed 1 k.w. in normal circumstances. An increase is allowed when a 
station desires to communicate with a land. station other than the 
nearest, at a distance of more than 200 miles from the nearest land 
station, and when, in exceptional circumstances, the communication 
cannot be effected with 1 k.w. 

11. First and second class steamers must carry an emergency set 
in as safe a place as is possible. The emergency set must be able to work 
for six hours at least at a distance of 80 miles for first class, and 50 
miles for second class steamers. 

12. The apparatus must be operated by a telegraphist who possesses 
a certificate from the Portuguese Government, or, in urgent cases and 
for one trip only, from any other Government which has signed the 
International Convention. 

13. There are two certificates :— 


(a) 1st Class (same as International). 


(b) 2nd Class (12 words, adjustment of apparatus, knowledge 
of each instrument and its work, and rules re handling of telegrams). 


Service.—Any member of the crew able to assist the telegraphist 
in his work, and possessing a knowledge of the operation of the appa- 
ratus, may be an “ auxiliary ’’ operator. 


14. Second class telegraphists may be employed on board where 
the wireless service is only for the shipping company’s requirements, or 
on fishing vessels, or they may act as assistants in cases where there is 
already one first class operator. On first class steamers two first class 
telegraphists must be employed. 

15. On second class steamers, one first class and one second class 
telegraphist should be employed; on third class vessels one second class 
telegraphist will suffice. 


Service.—As long as land stations do not exist in the Portuguese 
colonies, Portuguese steamers plying there are allowed to carry one first 
class telegraphist and one “‘ auxiliary.”’ 


16. Transmitting must be performed by a first or a second class 
telegraphist, except in urgent cases. 


17. The certificates state that the telegraphist has taken an oath of 
secrecy with regard to the correspondence. 


18. The captain has authority over the working of the station. 


19. Portuguese operators are preferred. 
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x0. Should none be obtainable, foreigners may be employed if they 
are in possession of the Portuguese Government’s certificate. 

In urgent cases where no certificated telegraphist is available, pro- 
visional certificates may be issued for one voyage. 

21. Certificates are supplied by the Commission after the examina- 
tion of the telegraphist. 

22 and 23. Captains are also bound by an oath of secrecy. 

32. All telegrams sent and received on board must be registered by 
the captain on forms supplied by the Government. The date and hour 
of the sending or reception of these telegrams must be indicated. 

33. Only the telegraphists and the captain are allowed to enter the 
wireless cabin. 

34. The wireless room and the bridge must be connected by either 
a speaking tube or a telephone, unless they are within easy distance of 
one another 


RHODESIA (SOUTHERN) 


HE term “ electric telegraph ”? whenever used in the “ Electric Tele- 
graph Act, 1861,’ or any law amending the same or relating to 
‘electric telegraphs,” shall be interpreted as including any system 
or means of conveying signs, signals, or communications by electricity, 
magnetism, electro-magnetism, or other like agency, and whether with 
or without the aid of wires; and including the system commonly 
known as wireless telegraphy, or aetheric signalling, and any im- 
provements or developments of such system ; and the term ‘‘ line of 
electric telegraph’? shall be interpreted as including any apparatus, 
instrument, mast, standard, wire, substance, matter, or thing what- 
ever, which is, or may be, used for the purpose of sending, trans- 
mitting, conveying, or receiving such signs, signals, or communica- 
tions. 
2. The meaning of the term ‘‘ person ”’ shall be further extended 
so as to include individuals, partnerships, companies, and corporations. 


3. The provision of the first section of the said Act as to its 
application to Southern Rhodesia shall be read and construed as 
including the territorial waters thereof. 


4. Within Southern Rhodesia, or the territorial waters thereof, no 
person not thereto expressly authorised by some law shall erect or 
make use of any mast, standard, or apparatus of any kind, for the 
purpose of signalling without wires by means of electricity, magnetism, 
electro-magnetism, or other like agency, or shall erect or construct any 
line of electric telegraph, except under a licence to be granted by the 
Administrator. 

s. The Administrator may authorise the issue of a licence for the 
establishment or use of any apparatus or installation for the trans- 
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mission of signs, signals, or communications, by electric telegraph, 
with or without the aid of wires, and may revoke the same at any 
time, and there shall be payable annually in respect of such a licence, 
such sum not exceeding One Hundred Pounds sterling, as may be 
fixed by regulation. 

6. The terms and conditions of such licence, and the duration 
thereof, shall be subject to such regulations as may from time to time 
be made by the Administrator. | 


7. Any person who shall establish or use, or attempt to establish 
or use, any such apparatus or installation as is mentioned in Sections 
1 and 4 of this Ordinance, in contravention of the provisions thereof, 
or of any other law relating to electric telegraphs, or of any regulation 
thereunder, shall be liable upon conviction to forfeit all apparatus so 
used, and to a penalty not exceeding Two Hundred and Fifty Pounds, 
and, in default of payment, to imprisonment, with or without hard 
labour, for a period not exceeding three months, and, in case of a 
second or subsequent conviction, in addition to such forfeiture to a 
penalty not exceeding Five Hundred Pounds, or in default of payment 
to imprisonment, with or without hard labour, for a period not ex- 
ceeding six months. 


8. Any Magistrate or Justice of the Peace before whom informa- 
tion shall be given on oath by credible persons, that the provisions of 
this Ordinance are being, or have been, or are likely to be infringed, 
may issue a search warrant, and authorise the seizure of any instru- 
ments, apparatus or appurtenances reasonably suspected to be intended 
for use in such contravention. 


g. Notwithstanding the provisions of Section 4 of ‘‘ The Electric 
Telegraph Act, 1861,” all regulations made under the authority of 
that Act shall be published in the Gazette, and be subject, mutatis 
mutandis, to the provisions of Section 7 of Act No. 5 of 1883 of the 
Cape of Good Hope. 

1o. This Ordinance may be cited as the ‘‘ Electric Telegraph 
Amendment Ordinance, 1904,’’ and shall be read as one with ‘‘ The 
Electric Telegraph Act, 1861,’’ of the Cape of Good Hope, and the 
“Telegraph Protection Ordinance, 1901,’’ and the said laws may be 
cited together as the ‘‘ Electric Telegraph Laws, 1861 to 1904.” 


PostaL Notice No. 55 OF 1012. 

UBLIC attention is hereby directed to the provisions of the 

‘Electric Telegraph Amendment Ordinance, 1904,’? under which 

no person not thereto expressly authorised by some law shall erect or 

male use of any mast, standard or apparatus of any kind for the pur- 

pose of signalling without wires by means of electricity, magnetism, 

electro-magnetism or other like agency, or shall construct any line of 

electric telegraph except under a licence to be granted by the Adminis- 
trator. 
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The term ‘“ Line of Electric Telegraph ’’ is defined as any appara- 
tus, instrument, mast, standard, wire, substance, matter or thing 
whatever which is or may be used for the purpose of sending, trans- 
mitting, conveying or receiving signs, signals or communications. 

All persons having, or desiring to have, such lines of electric com- 
munication, including telephone lines, whether on their private property 
or otherwise, are hereby notified that application for licence to use 
such lines must be made to the Administrator through the Postmaster 
General. 

The licence fees payable in respect of such lines, as published in 
Government Notice No. 391 of 1912 are as follow :— 

(a) 1s. per annum for a private telephone or telegraph line 
exclusively on the private property of the person constructing and 
using the same ; 

(b) os. per annum for a private telephone or telegraph line 


passing beyond the boundaries of the owner’s land. (The licence — 


does not confer any right to erect telephone or telegraph lines 
outside the boundaries of the applicant’s land, and the applicant 
must make his own arrangements in this regard) ; 

(c) 450 per annum for any installation of wireless telegraphy 


or telephony. 


All persons having in use lines of electric communication which 


have not been authorised by the Administrator are hereby notified that 
unless the required permission be applied for within one month of 
the date of publication of this Notice they will render themselves 
liable to the penalties provided in section 7 of the Telegraph Ordinance 
above referred to. 


RUSSIA 


3 HE following Statute and regulations have been adopted for 
the institution of an inter-departmental Radiotelegraphic 
Committee :— 
STATUTE. 

1. To establish the attached regulations concerning an inter- 
departmental Radiotelegraphic Committee and the necessary personnel, 

2. To make Paragraph 1 effective as from July 1st, 1912. 

3. To allot for the expenses of the said Committee (13,200 roubles 
annually) from the Imperial Treasury commencing from the year 1913 
and to debit the expenses for 1912 (amounting to 6,600 roubles) to the 
anticipated surplus on the estimates for 1912. 

REGULATIONS. 

1, An inter-departmental Committee is instituted for the co-ordina- 
tion of the work of the various departments relating to the existence 
and use of the Imperial network of radiotelegraphic and radiotele- 
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phonic stations and for the consideration of schemes for the establish- 
ment and maintenance of radiotelegraphic and radiotelephonic com- 
munication which require preliminary discussion between the. depart- 
ments affected thereby. 


This Committee is attached to the Headquarters Staff of the Postal 
Telegraph Department. . 

2. The Committee shall consist of a President and of permanent 
members appointed by the Ministries of the Interior of War, Routes 
of Communication and of Foreign Affairs. When schemes for the 
establishment and exploitation of radiotelegraphic and radiotelephonic 
stations for the use of the Ministry of Finance or other departments 
are under consideration representatives of the department in question 
shall be appointed to attend the meetings of the Committee and have 
the right to vote. | 

When legal aspects of radiotelegraphic and radiotelephonic com- 
munication are under discussion a representative of the Ministry of 
_ Justice shall.be invited to attend and shall have the right to vote. 

The Ministries of the Interior, of War, of Marine, of Routes of 
Communication and of Commerce and Industries shall each appoint 
two members to the Committee and the Ministry of Foreign Affairs 
shall appoint one member. 

3. When necessary the Ministry of the Imperial Court shall 
appoint two representatives to attend the meetings of the Committee 
and the Ministry of Justice or other Ministries shall each appoint one 
member. 

In the event of the representative of any of the Ministries being 
unable to attend the meetings of the Committee the Ministry in question 
may appoint a temporary substitute. 

4. The President of the Committee and one of the permanent 
members of each department that furnishes two members must have 
special scientific and technical knowledge, and any temporary sub- 
stitute appointed to represent these must be in possession of the same 
qualifications. 

The President of the Committee shall be appointed by His Imperial 
Majesty on the recommendation of the Minister of the Interior and the 
members of the Committee. 

Understudies need not be of equal rank with the members for whom 
they act as substitutes. 

During the absence of the President the fulfilment of his duties 
shall devolve upon one of the members appointed by the Ministry of 
the Interior. 

5. The duties of the Committee are as follows :— 

(a) The examination of schemes which have been worked out by 

the various departments for radiotelegraphic and _ radiotele- 
phonic installations with the object of co-ordinating them and 
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of fitting them into a general plan for a network of radio- 
telegraphic and radiotelephonic stations throughout Russia. 

(b) The regulation of the mutual relations between the radiotele- 
graphic and radiotelephonic stations of different departments 
during their operations. 

(c) The examination of matter relating to communication between 
ship and shore stations. 

(d) The consideration of proposals made by various departments 
for the issue of new laws, rules and regulations concerning 
radiotelegraphic and radiotelephonic communication. 

(ec) The preparation of materials and questions to be brought 
forward by Russia for discussion at International Radiotele- 
graphic and Radiotelephonic Conferences. 

(f) The drafting of general technical regulations, .rules and 
standards relating to radiotelegraphic and _ radiotelephonic 
installations. 

(g) The investigation of the general requirements of Russia in the 
matter of specialists in radiotelegraphy and telephony, and in 
the matter of their education and of the right to radiotele- 
graphic and radiotelephonic communication. 

(h) Action as consultants in connection with questions concerning 
radiotelegraphic and radiotelephonic communications which 
may be referred to the Committee by various departments and 
particularly the examination of and reporting upon the practical 
value of new inventions relating to radiotelegraphy and radio- 
telephony. | 

(i) All other matters and questions concerning radiotelegraphic and 

: radiotelephonic communication. 

6. All matters and questions relating to radiotelegraphic and radio- 
telephonic communication enumerated in Sections a to e and h of the 
preceding paragraph (5) shall be brought forward by the various depart- 
ments for the decision of the Committee. 

Matters indicated in Sections f, g and i of the same paragraph shall 
be examined by the Committee either on their own initiative or at the 
request of the departments interested. 

7. Matters shall be submitted to the Committee in accordance with 
the instructions and resolutions of Ministers or Commanders-in-Chief in 
a complete form and with a definitely worded request from the depart- 
ment. 

8. Communications between the President of the Committee and 
the Senate or the Chiefs of Headquarters or Chiefs of departments or 
their subordinates or Governors shall be made in accordance with 
Clauses 233-236 of the Institution of Ministries. 

g. For the preliminary technical consideration of complicated 
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affairs the Committee shall be empowered to appoint, when required, 
special sub-committees consisting of members of the Committee who 
are particularly concerned in the matter and of well-informed persons 
who may be invited by the Committee and who will have the right 
to vote at the meeting of the sub-committees. At such meeting a 
member chosen by the Committee will preside. 


10. For the carrying out of scientific and technical researches the 
Committee shall be permitted to use the laboratories of the Chamber 
of Weights and Measures and of other institutions in St. Petersburg, 
under conditions to be defined by special agreement between the 
Ministry of the Interior and other Ministries. 


11. The final preparation and presentation of affairs to the Com- 
mittee will be performed by one of the permanent members. Matters 
of a departmental character will be presented by a representative of 
the Ministry responsible for bringing the matter before the Committee 
for consideration. 

12. The Committee will meet, by order of the President, at the 
Headquarters of the Postal Telegraph Department, not less than once 
per month, with the exception of the summer holiday season, when 
meetings will be convened as required. 

13. To form a quorum at meetings, the attendance is required of 
the representatives of the department which has introduced the business 
under discussion, and of at least one permanent member each from the 
Ministries of the Interior, of War, of Marine and of Commerce and 
_ Industries. 


14. All affairs in the Committee shall be decided by a simple 
majority of votes, each department having only one vote through its 
representatives. At meetings of sub-committees questions shall be 
decided by a simple majority of votes of all members of the sub- 
committee, including experts who may have been invited to attend the 
meetings. 

In case of the votes of two parties being equal, the President shall 
give the casting vote. 

1s. In case of a department disagreeing with a decision of the 
Committee, the latter may, if they consider it a refer the 
inatter to the Council of Ministers. 


16. In connection with each matter examined by the Committee 
a short protocol must be prepared and signed at the same meeting 
by all members of the Committee who are present. Independently of 
the protocols detailed journals of the meetings will be kept and these 
will include the opinions of the Committee concerning the business 
under consideration. In case of a division of votes the protocol and 
the journal must contain the opinions both of the majority and the 
minority, together with a statement as to the Ministries which were 
included in each party. 
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17. The originals of journals and protocols will be kept with the 


documents of the Committee, but copies of the journals must be com- 
municated within seven days to the Chiefs of Headquarters and to 


Chiefs of. sections of those departments which are represented on the 
Committee. 

18. The procedure to be followed in bringing matters before the 
Committee must be decided by the Committee and confirmed by the 
Minister of the Interior by agreement with other Ministers concerned. 

19. The secretarial work in connection with the Committees shall 
be carried out by the secretary of the Committee, by his assistant, and 
by the officials allotted for the clerical work of the Committee. 

20. The Secretary of the Committee shall be chosen by its President, 
whose choice must be confirmed by the Minister of the Interior. The 
appointment of the assistant secretary is confirmed by the President 
of the Committee. Only persons who have received a University 
education and who have a technical knowledge of radiotelegraphy and 
radiotelephony will be qualified to hold such posts. 

The following are the principal provisions of the Decree con- 
cerning wireless telegraphy in Russia of February 20th, 1908 :— 

By a ‘‘radiotelegraphic station’? is understood every installation 
designated for telegraphic communications and capable of producing 
on the spot or receiving from a distance electro-magnetic waves. 

Stations of this kind comprise :— | 

1. Stations designated for a special use. 

2. Stations designated for a general use, that is to say, open to 

accept telegrams from the public. 

The form of administration, working, and supervision of radiotele- 
graphic station’ are regulated by the personnel of the Telegraph Service, 
except in the case of the special and supplementary provisions to be 
eventually fi. ed. 

The establishment of radiotelegraphic stations for public use and 
the general management of the Radiotelegraphic Service of the Empire 
are under the jurisdiction of the General Direction of Posts and Tele- 
graphs, to which likewise belongs the direction of the establishment of 
the aforesaid stations by the various Government departments, with 
all questions affecting their destination, power, range, and technical 
construction. 

The carrying out by scientific associations and schools of public 
instruction of scientific experiments and researches in radiotelegraphy 
is subject to an authorisation, by special request, of the Minister for 
the Interior. These experiments, as well as the working of radio- 
telegraphic stations for purposes of instruction, can be interdicted in 


cases where such experiments and instructions would exercise a harmful 


influence on neighbouring radiotelegraphic stations, or, in general, 
prejudice the interests of others. 
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Stations on board ships anchored in ports, or sailing near the 
coasts, are subjected to special regulations decreed by the Minister for 
the Interior in common accord with the Ministers of War, of the 
Marine, of Ways and Communications, of Foreign Affairs and of Com- 


merce and Industry. 


SAINT HELENA 
HE following Ordinance provides for the regulation of wire- 
less telegraphy :— 

1. From and after the passing of this Ordinance the Governor-in- 
Council may make regulations as he may deem requisite for regulating 
the use of wireless telegraphy on merchant ships whether British or 
foreign while in the territorial waters of this Colony. 

2. The Master of any ship and any person who shall act in contra- 
vention of any regulation now published or which may hereafter be 
published shall be liable on conviction to a penalty not exceeding ten 
pounds. ; 

3. This Ordinance may be cited as ‘‘ The Wireless Telegraphy 
Ordinance, 1912.” 

REGULATIONS. 

Made by the Governor-in-Council under Ordinance No. 7 of 1912, 
entitled ‘‘ An Ordinance to provide for the Regulation of Wireless 
Telegraphy.”’ 

(x) All apparatus for wireless telegraphy on board a merchant ship 
in the territorial waters of this Colony shall be worked in such a 
way as not to interfere with (a) naval signalling or (b) the working of 
any wireless telegraph station lawfully established, installed, or worked 
in the Colony or the territorial waters thereof, and in particular the 
said apparatus shall be so worked as not to interrupt or interfere with 
the transmission of any messages between wireless telegraph stations 
established as aforesaid on land and wireless telegraph stations 
established on ships at sea. 

(2) No apparatus for wireless telegraphy on board a merchant 
ship shall be worked or used whilst such ship is in any of the 
harbours of this Colony except with the special or general permission 
of the Governor. 

(3) If at any time, in the opinion of the Governor, an emergency 
has arisen in which it is expedient for the public service that His 
Majesty’s Government should have control over the transmission of 
messages by wireless telegraphy, the use of wireless telegraphy on 
board merchant ships while in the territorial waters shall be subject 
to such further rules as may be made by the Governor from time to 
time, and such rules may prohibit or regulate such use in all cases 
as may be deemed desirable. 

(4) These Regulations shall not apply to the use of wireless 
telegraphy for the purpose of making or answering signals of distress. 
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SAINT LUCIA 
Wireless Telegraphy Ordinance 


No. 10 of 1912. 


HIS Ordinance may be cited as the Wireless Telegraphy Ordinance, 
—E IgI2. 

2. In this Ordinance ‘‘ wireless telegraphy ’’ means any system 

of communication by telegraph without the aid of any wire connecting 
the points from and at which the messages or other communications 
are sent or received: Provided that nothing in this Ordinance shall 
prevent any person from making or using electrical apparatus for 
actuating machinery or for any purpose other than the transmission 
of messages. 
3. (a) A person shall not establish any wireless telegraph station 
or instal or work any apparatus for wireless telegraphy in any place 
or on board any ship registered in the Colony except under and in 
accordance with a licence granted in that behalf by the Governor. 

(b) Every such licence shall be in such form and for such period 
as the Governor may determine, and shall contain the terms, con- 
ditions and restrictions on and subject to which it is granted. 

4. A person shall not work any apparatus for wireless telegraphy 
installed on any merchant ship, whether British or foreign, while that 
ship is in the territorial waters of the Colony, otherwise than in 
accordance with regulations under this Ordinance. 

s. (a) The Governor may from time to time make regulations 
for carrying into effect the purposes of this Ordinance, and such 
regulations shall on publication in the Gazette have the same effect 
as if enacted in this Ordinance. 

(b)-The regulations in the Schedule to this Ordinance shall have 
effect except in so far as they may be amended or rescinded by regula- 
tions made under the authority of this section. 

(c) If at any time, in the opinion of the Governor, an emergency 
has arisen in which it is expedient for the public service that His 
Majesty’s Government should have control over the transmission of 
messages by wireless telegraphy, the use of wireless telegraphy on 
board merchant ships while in the territorial waters of the Colony 
shall be subject to such further regulations as may be made by the 
Governor from time to time, and such regulations may prohibit or 
regulate such use in all cases or in such cases as may be deemed 
desirable. 

6. If a Magistrate is satisfied by information on oath that there 
is reasonable ground for suspecting that a wireless telegraph station 
has been established without a licence in that behalf, or that any 
apparatus for wireless telegraphy has been installed or worked in any 
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place or on board any merchant ship without a licence in that behalf 
or contrary to the provisions of any regulations made under this 
Ordinance or of any licence granted under this Ordinance, he may 
grant a search warrant to any police officer or any person appointed 
in that behalf by the Chief of Police and named in the warrant, and 
a warrant so granted shall authorise the police officer or person named 
therein to enter and inspect the station, place or ship and to seize 
any apparatus which appears to him to be used for wireless telegraphy 
therein. 

7. (a) Any person who shall offend against any provision of this 
Ordinance or any of the regulations made thereunder shall be liable 
on summary conviction for every such offence to a fine not exceeding 
fifty pounds, and upon such conviction the Court may order that any 
apparatus for wireless telegraphy in connection with which the offence 
was committed shall be seized and forfeited. 

(b) Proceedings shall be taken before the First District Court on 
the complaint of the Chief of Police or of any person thereto authorised 
by him in writing, and the procedure shall be the same as the procedure 
for the time being in force in respect of offences punishable on summary 
conviction. 

8. The Wireless Telegraph Ordinance, 1903, is hereby repealed. 


SCHEDULE—SECTION 5 (2). 


Regulations 


LL apparatus for wireless telegraphy on board a merchant ship in 
the territorial waters of the Colony shall be worked in such a way 
as not to interfere with 

(a) Naval signalling, or 

(b) the working of any wireless telegraph station lawfully estab- 

lished, installed or worked in the Colony or the territorial 
waters thereof; and in particular the said apparatus shall be 
so worked as not to interrupt or interfere with the transmission 
of any wireless messages between wireless telegraph stations 
established as aforesaid on land and wireless telegraph stations 
established on ships at sea. 

2. In these Regulations ‘‘ naval signalling ’’ means signalling by 
means of any system of wireless telegraphy between two or more ships 
of His Majesty’s Navy, between ships of His Majesty’s Navy and naval 
stations, or between a ship of His Majesty’s Navy or a naval station 
and any other wireless telegraph station whether on shore or on any 
ship. 

3. No apparatus for wireless telegraphy on board a merchant ship 
shall be worked or used while such ship is in any harbour or bay of the 
Colony except with the special or general permission of the Governor. 

4. For the purpose of any proceedings under these regulations the 
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master or person being or appearing to be in command or charge of any 
ship shall be deemed to have authorised and to be responsible for the 
use or working of any apparatus on board such ship. 

s. Any summons or other document in any proceedings under these 
regulations shall be deemed to have been duly served on the person to 
whom the same is addressed by being left on board the ship on which 
the offence is charged to have been committed with the person being 
or appearing to be in charge or command of the ship. 


6. These regulations shall not apply to the use of wireless tele- 
graphy for the purpose of making or answering signals of distress. 
Passed the Legislative Council this 25th day of November, 1912. 


SAINT VINCENT 


HIS Ordinance may be cited as ‘‘The Wireless Telegraphy 
Ordinance, 1913.”’ 

2. In this Ordinance ‘‘ Wireless Telegraphy ’? means any system of 
communication by telegraph without the aid of any wire connecting the 
points from and at which the messages or other communications are 
sent or received: Provided that nothing in this Ordinance shall prevent 
any person from making or using electrical apparatus for actuating 
machinery or for any purpose other than the transmission of messages. 

3. (1) A person shall not establish any wireless telegraph station 
or instal or work any apparatus for wireless telegraphy in any place or 
on board any ship registered in the Colony except under and in accord- 
ance with a licence granted in that behalf by the Governor. 

(2) Every such licence shall be in such form and for such period 
as the Governor may determine, and shall contain the terms, conditions, 
and restrictions on and subject to which it is granted. 

4. A person shall not work any apparatus for wireless telegraphy 
installed on any merchant ship, whether British or foreign, while that 
ship is in the territorial waters of the Colony otherwise than in accord- 
ance with regulations under this Ordinance. 

s. (1) The Governor in Council may from time to time make 
regulations for carrying into effect the purposes of this Ordinance, and 
such regulations shall on publication in the Gazette have the same 
effect as if enacted in this Ordinance. 

(2) The Regulations in the Schedule to this Ordinance shall have 
effect except in so far as they may be amended or rescinded by regula- 
tions made under the authority of this section. 

(3) If at any time, in the opinion of the Governor, an emergency 
has arisen in which it is expedient for the public service that His 
Majesty’s Government should have contro! over the transmission of 
messages by wireless telegraphy, the use of wireless telegraphy on board 
merchant ships while in the territorial waters of the Colony shall be 
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‘subject to such further regulations as may be made by the Governor 
from time to time, and such regulations may prohibit or regulate such 
use in all cases or in such cases as may be deemed desirable. 

6. If a Magistrate is satisfied by information on oath that there is 
reasonable ground for suspecting that a wireless telegraph station has 
been established without a licence in that behalf, or that any apparatus 
for wireless telegraphy has been installed or worked in any place or on 
board any merchant ship without a licence in that behalf or contrary 
to the provisions of any regulations made under this Ordinance, or of 
any licence granted under this Ordinance, he may grant a search 
warrant to any Police Officer or any person appointed in that behalf 
by the Chief of Police and named in the warrant, and a warrant so 
granted shall authorise the Police Officer or person named therein to 
enter and inspect the station, place, or ship, and to seize any apparatus 
which appears to him to be used or intended to be used for wireless 
telegraphy therein. 

+. (1) Any person who shall offend against any provision of this 
Ordinance or any of the regulations made thereunder shall be liable on 
summary conviction for every such offence to a fine not exceeding fifty 
pounds, and upon such conviction the court may order that any 
apparatus for wireless telegraphy in connection with which the offence 
was committed shall be seized and forfeited. 

(2) Proceedings shall be taken before the Police Magistrate of the 
First District on the complaint of the Chief of Police or of any person 
thereto authorised by him in writing, and the procedure shall be the 
same as the procedure for the time being in force in respect of offences 
punishable on summary conviction. 

8. ‘The Wireless Telegraph Ordinance, 1904,” and ‘‘ The Wire- 
less Telegraph Amendment Ordinance, 1912,” are hereby repealed. 


REGULATIONS. 


1. All apparatus for wireless telegraphy on board a merchant ship 
in the territorial waters of the Colony shall be worked in such a way 
as not to interfere with— 

(a) Naval signalling, or 

(b) the working of any wireless telegraph station lawfully 
established, installed, or worked in the Colony or the territorial 
waters thereof, and in particular the said apparatus shall be so 
worked as not to interrupt or interfere with the transmission of 
any messages between. wireless telegraph stations established as 
aforesaid on land and wireless telegraph stations established on 
ships at sea. 

2. In these Regulations ‘‘ Naval Signalling’? means signalling by 
means of any system of wireless telegraphy between two or more ships 
of His Majesty’s Navy, between ships of His Majesty’s Navy and Naval 
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Stations, or between a ship of His Majesty’s Navy or a Naval Station 
and any other wireless telegraph station whether on shore or on 
any ship. 

3. No apparatus for wireless telegraphy on board a merchant ship 
shall be worked or used while such ship is in any harbour or bay of the 
Colony except with the special or general permission of the Governor. 

4. For the purpose of any proceedings under these regulations the 
master or person being or appearing to be in command or charge of 
any ship shall be deemed to have authorised and to be responsible for 
the use or working of any apparatus on board such ship. 

5. Any summons or other document in any proceedings under these 
Regulations shall be deemed to have been duly served on tthe person to 
whom the same is addressed by being left on board the ship on which 
the offence is charged to have been committed with the person being or 
appearin to be in command or charge of the ship. 

6. These Regulations shall not apply to the use of wireless tele- 
graphy for the purpose of making or answering signals of distress. 

7. Regulations made by the Governor in Council on the 17th day of 
December, 1912, under the authority of the Wireless Telegraph 
Ordinances, 1904 and 1912, are hereby repealed. 


SEYCHELLES ISLANDS 


O telegraphic or electrical station, apparatus, machinery, or im- 

plements whatsoever, whether for the purpose of electrical com- 
munications by what is generally known as ‘‘ wireless telegraphy,”’ 
or for any other purpose connected with the transmission, emission, 
or reception of messages between the Seychelles Islands and any 
place within or outside the Seychelles Islands, shall be erected or 
used in any place in the Seychelles Islands, whether on private pro- 
perty or not, without the sanction of the Administrator previously 
obtained. 

(2) The Administrator may refuse such sanction or grant it under 
such conditions or restrictions as he may think fit. 

(3) The word ‘place’? in sub-section (1) shall include any ship 
or floating conveyance within or without the Seychelles waters, except 
vessels of His Majesty’s Navy. b 

2. Any person contravening any of the provisions of this Ordin- 
ance shall be guilty of an offence and shall be liable, on prosecution 
before the Court of Seychelles, to a fine not exceeding 5,000 rupees 
(Rd. 5,000), and every apparatus, machinery, or implement used in, 
or connected with, the commission of the offence shall be forfeited. 

3. The Court may further order, on the application of the Crown 
Prosecutor, or of any person authorised by the Administrator to that 
effect, the immediate destruction, pulling down, or removal of any 
building, apparatus, machinery, or implements used in the commis- 
sion of the offence. 
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4. All prosecutions against this Ordinance shall be instituted at 
the instance of the Crown Prosecutor or Inspector of Police or any 
person authorised by the Administrator to that effect. 


5. This Ordinance may be cited as ‘‘ The Telegraphic and 
Electrical Stations Ordinance, 1903.” 


STAM. 
Rapio-TELEGRAPH Law. 
HIS Law may be cited as ‘‘ The Radio-Telegraph Law, B.E. 
2457. (1914) 
2. It shall come into force from the date of its publication in the 
Government Gazette. 


Coast AND LAND STATIONS. 


3. The right to establish and work radio-stations for telegraphic 
and telephonic purposes on Siamese soi! and on board ships permanently 
anchored in Siamese territorial waters is an exclusive privilege of the 
Government. 

This privilege shall be reserved to the Department of Posts and 
Telegraphs in the Ministry of Communications. 

4. The Army and Navy may establish and work independently 
radio-telegraph stations or field apparatus subject to such conditions as 
may be from time to time sanctioned in writing by the Minister of 
War or Marine. 

Any station established under this section may be opened to public 
correspondence only under special arrangement with the Department 
of Posts and Telegraphs. 


Sup STATIONS. 


5. No merchant ship under the Siamese flag shall establish or work 
any radio-telegraph or telephone apparatus without a licence from the 
Minister of Communications. 

_ The Minister of Communications shall not grant such licence until 
he has been satisfied that the apparatus can work in accordance with 
the provisions of the IJnternational Radio-Telegraph Convention of 
London, 5th July, 1912, and will be handled by qualified operators. 

Such licence shall be for such time and subject to such conditions 
as the Minister of Communications may deem good. 

6. No ship, whether under the Siamese or a foreign flag, excepting 
ships of war, is allowed while in Siamese territorial waters to send a 
message by means of her radio-telegraph apparatus when and where 
such message can be forwarded by the Government system, either with 
or without wires, except for the purpose of transmitting messages to or 
from a ship in distress. 
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SECRECY. 


7, No person or persons engaged in or having knowledge of the 
operation of any radio-station shall disclose the contents of any message 
transmitted or received by such station for the purpose of transmission, 
except to the person to whom the same may be directed or his 


authorised agent, or to another station employed to forward such — 


message to its destination, or in obedience to the directions of a Court 
of competent jurisdiction. 
PENALTIES. 


8 Whoever establishes or works any apparatus contrary to the 
provision of Section 3 and 6, or in excess of the conditions laid down 
under Section 4 of this Law, shall be punished with imprisonment not 
exceeding six months or fine not exceeding five hundred ticals or both. 

The captain or master of a ship, and the person directly responsible 
for the offence, if any, shall both be liable to punishment for every 
infringement of the provisions of Section 6. 

g. Any person infringing Section 5 of this law shall be punished 
with fine not exceeding one hundred ticals. 

10. Upon the conviction of any person of an offence under the fore- 
going sections, the Court may order the forfeiture of any apparatus 
used for the commission of such offence. 

11. Any person injuring apparatus or committing any act of 


mischief to a radio-telegraph station lawfully established, or doing any- - 


thing to prevent or intended to prevent the transmission or delivery of 
any radio-telegraph message by any such station, shall be guilty of an 
offence under Section 196 of the Penal Code. 

12. Whoever commits any offence against Section 7 of this Law 
shall be punished under Section 279 to 281 of the Penal Code. 


EXECUTION. 

13. The Minister of Communications shall have charge and control 
of the execution of this Law. 

It shall be lawful for him to frame regulations and to fix the scale 
of fees for land, coast, and ship charges in the transmission of messages 
by radio-telegraphy or telephony, as well as for licences under Section 5. 

It shall also be lawful for him to frame regulations about the 
qualifications required from operators. 

All such regulations shal] be in accordance with the detailed Service 
Regulations appended to the International Radio-Telegraph Convention. 

Such regulations, on being sanctioned by His Majesty and published 
in the Government Gazette, shall be deemed to be part of this Law. 

Given on the 24th day of April, B.E. 2,457 (1914), being the 1,261st 
day of the Present Reign. 
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SIERRA LEONE 


AN ORDINANCE TO AMEND ‘‘ THE WIRELESS TELEGRAPH ORDINANCE, 
1903,’’ REGULATIONS. 


No. 19 of 1912. 


E it enacted by the Governor of the Colony of Sierra Leone, 
with the advice and consent of the Legislative Council 


thereof, as follows :— 

1. This Ordinance may be cited as the Wireless Telegraphy 
Amendment Ordinance, 1912. 

2. (1) A person shall not work any apparatus for wireless tele- 
graphy. installed on a merchant ship, whether British or foreign, 
whilst that ship is in the territorial waters of the Colony, otherwise 
than in accordance with the regulations contained in the Schedule 
to this Ordinance. 

(2) The Governor-in-Council may amend, vary or revoke any of 
the regulations contained in the Schedule to this Ordinance and may 
make any other regulations, and such last-mentioned regulations — 
shall be of the same effect as if they were contained in this Ordinance. 

3. Any person acting in contravention of any regulation con- 
tained in or made under this Ordinance, shall be guilty of an offence 
and, on summary conviction thereof, shall be liable to a penalty not 
exceeding One hundred pounds, or to imprisonment, with or without 
hard labour, for any period not exceeding Twelve calendar months. 


The Schedule. 


(1) All. apparatus for wireless telegraphy on board a merchant 
ship in the territorial waters of the Colony shall be worked in such 
a way as not to interfere with (a) naval signalling, or (b) the working 
of any wireless telegraph station lawfully established, installed or 
worked in the Colony or the territorial waters thereof, or in the 
Protectorate, and in particular, the said apparatus shall be so worked 
as not to interrupt or interfere with the transmission of any messages 
between wireless telegraph stations established as aforesaid on land 
and wireless telegraph stations established on ships at sea. 


(2) No apparatus for wireless telegraphy on board a merchant 
ship shall be worked or used whilst such ship is in any of the harbours 
of the Colony, except with the special or general permission of the 
Governor. 

(3) If at any time, in the opinion of the Governor, an emergency 
has arisen in which it is expedient for the public service that His 
Majesty’s Government should have control over the transmission of 
messages by wireless telegraphy, the use of wireless telegraphy on 
board merchant ships, while in the territorial waters, shall be subject 
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to such further rules as may be made by the Governor-in-Council from 
time to time, and such rules may prohibit or regulate such use in all 
cases or in such cases as may be deemed desirable. 

(4) These regulations shall not apply to the use of wireless tele- 
graphy for the purpose of making or answering signals of distress. 


Passed by the Legislative Council the 22nd of November, 1912. 


SOMALILAND PROTECTORATE 


A Rate Mesias may be cited as ‘‘ The Wireless Telegraphy Ordin- 
ance, 1913.’ 
2. In this Ordinance ‘‘ Wireless Telegraphy ’’ means any siete of 
communication by telegraph without the aid of any wire connecting the 
points from and at which messages or other communications are sent or 


received. Provided that nothing in this Ordinance shall prevent any 


person from making or using electrical apparatus for actuating 
machinery or for any purpose other than the transmission of messages. 

3. (1) A person shall not establish any wireless telegraph station or 
instal or work any apparatus for wireless telegraphy in any place or on 
board any ship registered in the Protectorate, except under and in 
accordance with a licence granted in that behalf by the Commissioner. 

(2) Every such licence shall be in such form and for such period as 
the Commissioner may determine, and shall contain the terms, con- 
ditions, and restrictions on and subject to which it is granted. 


4. A person shall not work any apparatus for wireless telegraphy 
installed on any merchant ship, whether British or foreign, while that 
ship is in the territorial waters of the Protectorate, otherwise than in 
accordance with regulations under this Ordinance. 

5. (1) The Commissioner may from time to time make regulations 
for carrying into effect the purposes of this Ordinance, and such 


regulations shall on publication have the same effect as if enacted — in 
this Ordinance, Ors 


(2) The regulations in the Schedule to this Ordinance shall have 
effect in so far as they may be amended or rescinded by regulations 
made under the authority of this section. 

(3) If at any time, in the opinion of the Commissioner, an 
emergency has arisen in which it is expedient for the public service that 


His Majesty’s Government should have control over the transmission of 


messages by wireless telegraphy, the use of wireless telegraphy on 
board merchant ships while in the territorial waters of the Protectorate 
shall be subject to such further regulations as may be made by the 
Commissioner from time to time, and such regulations may prohibit or 
regulate such use in all cases or in such cases as may be deemed 
desirable. : 
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6. If a Magistrate is satisfied by information on oath that there is 
reasonable ground for suspecting that a wireless telegraph station has 
been established without a licence in that behalf, or that any apparatus 
for wireless telegraphy has been installed or worked in any place or on 
board any merchant ship without a licence in that behalf or contrary 
to the provisions of any regulations made under this Ordinance, or of 
any licence granted under this Ordinance, the may grant a search 
warrant to any Police Officer or any person appointed in that behalf 
by the District Commissioner and named in the warrant, and a warrant 
so granted shall authorise the Police Officer or person named therein 
to enter and inspect the station, place, or ship, and to seize any 
apparatus which appears to him to be used or intended to be used for 
wireless telegraphy therein. 

7. (1) Any person who shall offend against any provision of this 
Ordinance or any of the regulations made thereunder shall be liable 
on summary conviction for every such offence to a fine not exceeding 
rupees seven hundred and fifty, and upon such conviction the Court 
may order that any apparatus for wireless telegraphy in connection 
with which the offence was committed shall be seized and forfeited. 

(2) Proceedings shall be taken before the District Court; and the 
procedure shall be the same as the procedure for the time being in 
force in respect of offences punishable on summary conviction. 

8. The Wireless Telegraphs Ordinance, 1908, is hereby repealed. 


REGULATIONS. 

i. All apparatus for wireless telegraphy on board a merchant ship 
in the territorial waters of the Protectorate shall be worked in such a 
Way as not to interfere with— 

(a) Naval Signalling, or 

(b) The working of any wireless telegraph station lawfully 
established, installed, or worked in the Protectorate or the territorial 
waters thereof, and in particular the said apparatus shall be so 
worked as not to interrupt or interfere with the transmission of 
any messages between wireless telegraph stations established as 
aforesaid on land and wireless stations established on ships at sea. 
_ i. In these Regulations ‘‘ Naval Signalling’? means signalling by 
means of any system of wireless telegraphy between two or more ships 
of His Majesty’s Navy, between ships of His Majesty’s Navy and Naval 
Stations, or between a ship of His Majesty’s Navy or a Naval Station 
and any other wireless telegraph station, whether on shore or on 

any ship. 

iii. No apparatus for wireless telegraphy on board a merchant ship 
‘shall be worked or used while such ship is in any harbour or bay of 
the Protectorate, except with the special] or general permission of the 
Commissioner, 
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iv. For the purpose of any proceedings under these regulations the 
master or person being or appearing to be in command or charge of 
any ship shall be deemed to have authorised and to be responsible for 
the use or working of any apparatus on board such ship. 

v. Any summons or other document in any proceedings under these 
regulations shall be deemed to have been duly served on the person to 
whom the same is addressed by being left on board the ship on which 
the offence is charged to have been committed with the person being or 
appearing to be in command or charge of the ship. 

vi. These regulations shall not apply to the use of wireless tele- 
graphy for the purpose of making or answering signals of distress. 


SPAIN 


PAIN has shown a keen interest in the developments of wireless 

telegraphy, for in 1899 sub-commissions were appointed by the 
Council of State of National Defence, which issued their periodical 
reports to the Spanish Government ; and in 1905, by Royal Decree 
of May 21st, a Royal and permanent Commission was created, 
under the presidency of the Chief of the General Staff, com- 
prising representatives of the War, Navy and the Interior 
Ministries, previous to the Berlin Convention of Wireless Tele- 
graphy of 1906. 

By Royal Order of the President of Ministers and Minister 
of War of February oth and 17th, 1907, respectively, the Cortes 
of Spain were recommended to pass a law for establishing a 
wireless system for communication in Spain, which law was pro- 
mulgated on October 26th, 1907, followed by a Royal Decree of 
January 24th, 1908, declaring of national interest ‘* the construc- 
tion and erection of a net of wireless stations in the Peninsula 
and Canary and Balearic Islands, in order to carry out wireless 
communication between ships and shore stations, between the 
Balearic and Canary Islands and the Peninsula, Inland and Inter- 
national services.’’? In the same year a public company was 
formed; their tender was accepted and a concession granted for 
the installation of a number of stations and exploitation of the 
wireless service, for a term of 21 years and 8 months. The 
contract for this important net of wireless stations was success- 
fully carried out and is in course of completion by Marconi’s 
Wireless Telegraph Company, Limited, for the Compania 
Nacional de Telegrafia sin Hilos. 

In October of 1909 the Minister of Public Works called for 
public tenders for the carrying of mails by steamer between Spain 
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and its possessions in Africa, as well as to Central and South 
American countries, stipulating in the conditions of the tender 
that the ships of the firms tendering for the mail service should be 
provided with wireless apparatus—not only those carrying 
passengers, but also those carrying cargo and passengers; for the 
former the law to be in force from the date of accepting the tender, 
and the latter from January 1st, 1913. 

The following Royal Decree was issued in 1913, and relates 
to the regulation of wireless telegraphy on board Spanish mer- 
chant vessels :— ; 


1. That from the first day of August, 1912, all Spanish mercantile 
ships shall be: fitted with wireless telegraph apparatus, provided (a) they 
are engaged in carrying passengers or mails, and (b) that they carry 
more than fifty persons on board during a transatlantic voyage, includ- 
ing in this number the crew. 

2. The wireless telegraph apparatus shall have the necessary 
efficiency and be erected according to the instructions contained in the 
regulations issued by the Ministry of the Interior and the General 
Direction of Posts and Telegraphs, in order to put into force the Royal 
Decree of January 24th, 1908, and as a consequence of the International 
Congress of Berlin signed by the representatives of Spain on November 
3rd, 1906. 

3. This Royal Decree shall be communicated to the shipping com- 
panies, pointing out that wireless telegraph stations on. board have to 
be approved by the Department. 

4. The shipping companies shall communicate with this centre 
through the harbour authorities when the installation has been com- 
pleted and is in a position to work efficiently, so that a technical com- 
mission may recognise and test it in order to issue a complete report 
of same, and to add the said report to the action with a view to finally 
sanctioning the service, according to previous permission of the War 
Office and of the Home Office. 

_ A Bill was also submitted before the Spanish Cortes to the 
effect that “‘no passenger shall embark in Spanish ports on any 
ship which has not been provided with wireless apparatus, the 
maritime authorities only granting the necessary authorisation 
after ascertaining the good working order of the apparatus.” 
This Bill did not become law, but we understand that a further 


attempt will be made to give effect thereto. 


BILL was passed into law which provides for the organisation of a 
A school of Wireless Telegraphy, with the object of instructing 
pupils, whether already in the telegraph service or not, in the theory and 
practice of radiotelegraphy, and to fit them for service either on 
shore or ship stations of private companies. 
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There will be three courses of study, the first. one lasting six 
months. The pupils will then have to pass a test consisting of the 
transmission of at least 20 words per minute for not less than five nor 
more than ten minutes, with an allowance of 1 per cent. of uncoriected 
mistakes. | 

The second course will last three months, and will comprise a 
course of study of the apparatus used in radiotelegraphy, the tuning 
of same for different wave lengths, commutations, etc., the regulations 
regarding the exchange of wireless messages, and the adjustment of 
-slight irregularities. . 

A higher and final course will also be given for those wishing 
to further pursue their studies. Foreign languages also figure in the 
curriculum of the school. nt 


STRAITS SETTLEMENTS 
i aeeecrs are as yet no commercial Wireless Telegraph stations 
in the Colony of the Straits Settlements. A station is in 
course of erection at Singapore, and others are projected. When 
in operation these stations will be under the control of the Post- 
master-General at Singapore. 

The following Ordinance, dated December 16th, 1912, pro- 
vides for the Regulation of Wireless Telegraphy :— _ 

1. This Ordinance may be cited as ‘‘ The Wireless Telegraphy 
Ordinance, 1912.” . 

2. The expression ‘‘ wireless telegraphy ’’ means any system of 
communication by telegraph as defined by ‘‘ The Telegraph Ordinance, 
1895,’ without the aid of any wire connecting the points from and 
at which the messages or other communications are sent or received ; 

Provided that nothing in this Ordinance shall prevent any person 
from making or using electrical apparatus for actuating machinery: or 
for any purpose other than the transmission of messages. aks 

3. The Governor may, whenever he shall deem it expedient to do 
so, licence the establishment of any wireless telegraph station: or the 
installation or working of any apparatus for wireless telegraphy in any 
place in the Colony or on board any British ship registered in. the 
Colony. ; eae 

4. (1) No person shall establish any wireless telegraph station. or 
instal or work any apparatus for wireless telegraphy in any place in 
the Colony or on board any British ship registered in the Colony 
except under and in accordance with a licence granted in that behalf 
by the Governor. | 2 1) 

(2) Every such licence shall be in such form and for such period 
as the Governor in Council may. determine, and shall contain such 
terms, conditions and restrictions on and subject to which the licence 
is granted as the Governor shall consider desirable in the _public 
interest. fee ye Bee 
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' 5. (1) If any person establishes a’ wireless telegraph station with- 
out a licence in that behalf or instals or works any apparatus fot 
wireless telegraphy without a licence in that behalf he shall be liable 
to a fine. not exceeding one thousand dollars or to imprisonment of 
either description for’a term not exceeding twelve months, and in 
either case be liable to forfeit any apparatus for wireless, telegraphy 
installed or worked without a licence, but no proceedings shall be 
taken against any person under this Ordinance except with the 
previous sanction of the Public Prosecutor. | 

(2) If a magistrate is satisfied by information on oath that there 
is reasonable ground for believing that a wireless telegraph station 
has been established without a licence in that behalf or, that any 
apparatus for wireless telegraphy has been installed or worked in any 
place or on board any ship within the jurisdiction without a licence in 
that behalf he may grant a search warrant to any police officer to 
enter and inspect the station, place or ship and to seize any apparatus 
which: appears to him to be used or intended to be used for wireless 
telegraphy therein. 

‘6. (1) The Governor in Council may make regulations for all or 
any of the following matters :— 

(t.) For prescribing the form and manner in which applications: for 

licences under this Ordinance are to be made; 

(ii.) for. prescribing the, fees payable on the grant of any licence; 

(iit.) for regulating the manner in which apparatus for wireless 

telegraphy on board a merchant ship, whether British or 
foreign, in the waters of the Colony shall be worked so 
as to prevent interference with naval signalling or the work- 
ing of any wireless telegraph station lawfully established, 
installed, or worked in the Colony or the waters thereof, 
and so as not to interrupt or interfere with the transmission 
of any wireless messages between wireless telegraph stations 
established as aforesaid on land and wireless telegraph 
stations established on ships at sea; 


(1v.) for prohibiting, except with the special or general permis- 
sion of the Postmaster-General of the Colony the working or 
using of any apparatus for wireless telegraphy on board a 
merchant ship, whether British or foreign, whilst such ship 
is in any of the harbours of the Colony ; 

(v.) for prohibiting or regulating in case at any time in the opinion 
of the Governor an emergency has arisen in which it is 
expedient for the public service that His Majesty’s Govern- 
ment should have control over the transmission of messages 
by wireless telegraphy on board merchant ships, whether 
British or foreign, in the waters of the Colony the use 

of wireless telegraphy on board such ships while in such 
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waters by such further rules as the Governor may see fit to 
make from time to time, and either in all cases or in such 
cases as may be deemed desirable. 


(2) Provided that no regulations made in respect of the matters 


described in paragraphs (iit.) (iv.) and (v.) of this section shall apply 


to the use of wireless telegraphy for the purpose of making or answer- 
ing signals of distress. 


7. When an applicant for a licence proves to the satisfaction of 
the Governor that the sole object of obtaining the licence is to enable 
him to conduct experiments in wireless telegraphy a licence for that 
purpose shall be granted, subject to such special terms, conditions and 
restrictions as the Governor may think proper, but shall not be 
subject to any rent or royalty. 

8. (1) Every omission or neglect to comply with and every act done 
or attempted to be done contrary to the provisions of this Ordinance 
or of any Regulation made thereunder, or in breach of the conditions 
and restrictions subject to or upon which any licence has been issued, 
shall be deemed to be an offence against this Ordinance, and for every 
such offence not otherwise specially provided for the offender shall, 
in addition to the forfeiture of any articles seized, be liable to a fine 
of five hundred dollars. } 


(2) All convictions, forfeitures and fines under this Ordinance or 


any Regulations made thereunder may be had and recovered before 
a district court. 


REGULATIONS. 


HE following Regulations, dated January 5th, 1914, were 
made under the ‘Wireless Telegraphy Ordinance, 1912”’ :— 


1. All apparatus for Wireless Telegraphy on board a merchant 
ship whether British or foreign in the waters of the Colony shall be 
worked in such a way as not to interfere with (a) Naval signalling, or 
(b) the working of any Wireless Telegraph station lawfully established, 
installed, or worked in the Colony or the waters thereof, and in par- 
ticular the said apparatus shall be so worked as not to interrupt or 
interfere with the transmission of any messages between Wireless 
Telegraph stations established as aforesaid on land and Wireless Tele- 
graph stations established on ships at sea. 

z. No apparatus for Wireless Telegraphy on board a eee 
ship whether British or foreign shall be worked or used whilst such 
ship is in any of the harbours of the Colony except with the special or 
general permission of the Postmaster-General of the Colony. 

3. If at any time, in the opinion of the Governor, an emergency 
has arisen in which it is expedient for the public service that His 
Majesty’s Government should have control over the transmission of 
messages by Wireless Telegraphy, the use of Wireless Telegraphy on 
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board merchant ships whether British or foreign while in the waters 
of the Colony shall be subject to such further rules as may be made 
by the Governor from time to time, and such rules may prohibit or 
regulate such use in all cases or in such cases as may be deemed 
desirable. 

4. These Regulations shall not apply to the use of Wireless Tele- 
graphy for the purpose of making or answering signals of distress, 


SWEDEN 


HE Administration of Wireless Telegraphy in Sweden is 
A under the control of the Royal Board of Telegraphs :—Direc- 
tor-General of Telegraphs, Sven Ludwig Herman Rydin; 
Assistant Director-General and Director of Traffic Department, 
N. L. H. Johanson; Director of Administrative Department, 
Count A. Hamilton; Director of Line Department, K. E. Lands- 
tr6m; Inspector of Wireless Telegraphy, A. S. Litstrém; 
Manager of Government School for Wireless Telegraphy, J. G. 
Holmstrém. 

The Act of August 31st, 1907, concerning the establishment 
and working of installations of radio-telegraphy and_radio- 
telephony reads as follows :— 

1. Whomsoever desires to establish in Sweden, on land, or on 
board a vessel permanently moored in Swedish waters, an electric instal- 
lation of radio-telegraphy or radio-telephony for public or private use, 
must apply for an authorisation from the King. 

2. The authorisation of the King must likewise be applied for, 
by any person or persons desiring to establish on board a Swedish 
vessel other than permanently moored, an installation of the kind 
referred to in Paragraph 1. , 

3- The authorisation granted by the King, as prescribed in- Para- 
graphs 1 and 2, can only be granted for a certain period. In granting 
the authorisation, His Majesty prescribes, under the reservation of 
private rights, the manner and conditions under which the installation 
may be established and worked. 

4. Whomsoever establishes or works, without the authorisation of 
the King or contrary to the provisions prescribed in the authorisation, 
an installation within the meaning of the present law, is liable to a 
fine of from 25 to 1,000 kronen if the penalty incurred by this con- 
travention is not included in the Penal Code. 

5. If an installation within the meaning of the present law has 
been established without the authorisation of the King, or contrary 
to the provisions prescribed simultaneously with the authorisation, or 
if the authorisation has been revoked later by the King, it is the duty 
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of the Governors of Provinces to take the necessary steps to, prevent 
any use being made of the installation. rate 

6. Every fine imposed under the present law reverts to the State. 
Fines not paid on account of the insolvency of the delinquent are 
expurgated by terms of imprisonment as prescribed in the Penal Code. 

7. The provisions of this law do not apply to State installations. 

3. Regulations concerning foreign vessels not permanently moored 
tn Swedish waters, and all dispositions which may be considered 
necessary for the proper working in Sweden of installations within the 
meaning of this Act, are made by the King. 


Sr aee following Royal Decree of June 2oth, 1913, which came 
into force on July rst, 1913, replaces that of August 31st, 1907 
‘(see YEAR Book oF WIRELESS TELEGRAPHY AND TELEPHONY, 1913, 
pp. 151-2) :— , 

1. The working of installations of radio-telegraphy or radio-tele- 
‘phony on board a foreign vessel not permanently moored in Swedish 
waters is, except in cases of distress, prohibited in those parts of the 
Swedish Archipelago and Swedish waters near to the coast stations 
which shall be designated by the Direction General of Telegraphs acting 
conjointly with the Admiralty. or 

It is the duty of the Direction General of Telegraphs, acting con- 
jointly with the Admiralty, to communicate these provisions to 
‘navigators in the way he.judges most convenient, and likewise to inform 
the Government Department concerned. ite 

2. In order to exploit such stations in a Swedish port on board 


foreign vesels above referred to a special authorisation of the General. 


Direction of Telegraphs, acting in conjunction with the Admiralty, must 
be obtained; the parties interested shall furthermore be bound to conform 
to the instructions, detailed edicts, if necessary, made by the Direction 
General of Telegraphs. | ees 
3. When an installation of the kind referred to above is exploited 
on board one of the foreign ships above-mentioned, the interested parties, 
if no regulation exists to the contrary, shall conform to the instructions 
fixed by the International Radio-telegraphic Convention. which are in 
- force with the service regulations thereto annexed. i aT 
4. Every contravention of this Decree, or of the regulations pre- 
. scribed by the Direction General of Telegraphs in virtue of Article 2 
above, will be subject to a fine of 25 to 1,000 kronen. | S87 


The fines revert to the State. Fines not payable by reason of the 


_ insolvency of the delinquent are expurgated by terms of imprisonment 
—as laid down in the Penal Code. a ae wae 
s. The provisions of Article 4 hereof shall not apply to vessels of 


¢ 


a OS ee ats aye et at vel le 


f 5 
Re Senet Res yale Tee tons ee eee Ee 


Laws and Regulations—Trinidad and Tobago 267 


‘HE following resolution made by the Direction General of 

Telegraphs relating to the prohibition of working radio-tele- 
graphic and radio- telephonic installations in proximity to Swedish 
coast stations was issued on August 22nd, 1913 :— 

In view of the Royal decision relating to the installing of wireless 
stations on board of certain Swedish vessels : 

In view of the Royal Order of June 2oth, 1913, ised to the 
working in Sweden of radio-telegraphic and radio-telephonic installations 
on board foreign vessels : . 

The Direction General of Telegraphs, conjointly with the Admiralty, 
brings to the notice of interested parties that within a radius of ten 
nautical miles from the nearest Swedish coast station the operdtion of 
radio-telegraphic or radio- telephonic stations established either on board 
of Swedish vessels or on board of foreign vessels is prohibited during 
the hours when such coast station is open for traffic, except in cases of 
distress or for the purpose of corresponding with the nearest coast 
station. ; 

This resolution does not refer to Swedish ships of war. | 

(The above Regulation refers to the working of wireless stations 
on board foreign vessels, only whilst they are within the territorial 
waters of the Swedish Kingdom. ). 


SWITZERLAND. 


‘HERE are at present no laws in existence to regulate 

wireless telegraphy in Switzerland. The establishment and 
exploitation of wireless stations is a State monopoly, which is 
based on the general Federal Law. of December 16th, 1907, 
relating to the administration of telegraphs. and ele phiones: 

The Telegraph Administration, however, grants licences, for 
a limited length of time, for receiving stations only, where these 
are to be used solely for the reception of time signals and 
meteorological information. A fee of five francs is charged at 
the time of granting the licence, and the Telegraph Administra-— 
tion reserves to itself the right to cancel such licence at any time. | 


-TRINIDAD AND TOBAGO. 


B E it enacted by the Governor of Trinidad and Tobago with the 
advice and consent of the Legislative Council thereof as 
follows :— 

1. This Ordinance may be cited as the Wireless Telegraphy 
Ordinance 1909. 

2. No person shall work any apparatus for wireless teiegraphy 
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installed on any merchant ship whilst that ship is in the territorial 
waters of the Colony, otherwise than in accordance with regulations 
from time to time made in that behalf by the Governor. 

Such regulations may impose penalties recoverable summarily for 
the breach of any such regulations, not exceeding ten pounds for each 
offence. 

All such regulations shall be published in the Royal Gazette, and 
production of such Gazette containing a copy of such regulations shall 
in all legal proceedings be sufficient evidence of the due making and 
tenor thereof. 

Passed in Council this twentieth day of December, in the year of 
Our Lord one thousand nine hundred and nine. 


REGULATIONS. 


1. All apparatus for wireless telegraphy on board a merchant ship 
in the territorial waters of the Colony shall be worked in such a way 
as not to interfere with (a) Naval signalling or (b) the working of any 
wireless telegraph station lawfully established, installed, or worked in 
the Colony or the territorial waters thereof, and in particular the said 
apparatus shall be worked so as not to interrupt or interfere with the 
transmission of any messages between wireless telegraph stations 
established as aforesaid on land and wireless telegraph stations 
established on ships at sea. 

2. No apparatus for wireless telegraphy on board a merchant ship 
shall be worked or used whilst such ship is in any of the harbours of 
the Colony, except with the special or general permission in writing of 
the Director of Public Works of the Colony. Such special or general 
permission shall only be given to any ship subject to the condition that 
it shall not exchange signals with another ship except on the private 
business of the owners. 

3. If at any time in the opinion of the Governor an emergency has 
arisen in which it is expedient for the public service that His Majesty’s 
Government shall have control over the transmission of messages by 
wireless telegraphy, the use of wireless telegraphy on board merchant 
ships whilst in the territorial waters shall be subject to such further 
rules as may be made by the Governor from time to time, and such 
rules may prohibit or regulate such use in all cases or in such cases 
as may be deemed desirable. 

4. These regulations shall not apply to the use of wireless telegraphy 
for the purpose of making or answering signals of distress. 

5. Any person committing a breach of these Regulations shall be 
guilty of an offence, and on conviction opel be liable to a penalty not 
exceeding ten pounds. 

Made by the Governor under the Wireless Telegraphy Ordinance 
1909 (35-1909) this third day of February, 1910. 
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UGANDA PROTECTORATE 


HIS Ordinance may be cited as ‘‘ The Wireless Telegraphs 
Ordinance, 1908.” 

2. No person shall use or establish any apparatus or installation 
for the purpose of operating wireless telegraphs without a licence 
from the Governor. 

Any person contravening the terms of this section shall be liable 
on conviction to a fine not exceeding Rs. 1,500 or to imprisonment 
of either kind for a term not exceeding twelve months, and any 
apparatus or installation in respect of which an offence under this 
section is committed may be forfeited and sold or disposed of as the 
Governor may direct. 

3- It shall be lawful for the Governor from time to time by 
rules to prescribe the terms and conditions upon which licences to 
use or establish apparatus or installations for the purpose of operating 
wireless telegraphs may be granted. 


UNION OF SOUTH AFRICA. 


IRELESS Telegraphy in the Union of South Africa is 
under the control of the Postmaster-General. 

Chapter V., Section 1, of the ‘‘ Post Office Administration 
and Shipping Combinations Discouragement Act, 191i,” relates 
to the conditions under which telegraphs and wireless tele- 
graphs may be worked :— 

In this Act, unless inconsistent with the context-— 

‘telegraph ’”’ shall include ‘‘ telephone,’ and shall mean any 
system or means of conveying signs, signals, sounds, or 
communications, by the agency of electricity, magnetism, 
electro-magnetism, or by any agency of a like nature, whether 
with or without the aid of wires, and shall include the system 
commonly known as wireless telegraphy, or ztheric signalling, 
and any improvements or developments of that system... 

“ Telegraph line’? shall include any apparatus, instrument, 
pole, mast, standard, wire, pipe, tunnel, pneumatic or other 
tube, thing, or means whatever, which is or may be used in 
connection with or for the purpose of sending, transmitting, 
conveying, or receiving telegraphic signs, signals, sounds, or 
communications. 

1. Ihe Postmaster-General shall have the exclusive privilege of 
constructing and maintaining telegraph lines and of transmitting 
telegrams or other communications by telegraph within the Union or 
the territorial waters thereof, and of performing all the incidental 
services of receiving, collecting, or delivering telegrams or other such 
communications: Provided that— ) 

(a) the owners of any system of railways may maintain and work 
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for the purposes of any such railway, for the time and to the 
extent authorised by any law, any telegraph lines constructed 
in pursuance of rights conferred by that law ; and 

(b) the Postmaster-General may construct, maintain, or lease 
telegraph lines for private use or may, by license, authorise any 
person to construct, maintain, and work private telegraph lines 
within the Union or its territorial waters and may prescribe the 
fees and conditions therefor. : ce 


UNITED STATES OF AMERICA 


HE Congress of the United States has delegated to the 
| Possaeuer ais of Commerce the duty of the enforcement of 
the Wireless Communication Laws and the International 
Radiotelegraph Convention, and the work is handled through the 
Bureau of Navigation, Washington. The officers engaged in 
this duty are as follows :—Secretary of Commerce, William C. 
Redfield; Assistant Secretary of Commerce, E. F. Sweet; Com- 
missioner of Navigation, E. T. Chamberlain; Deputy Commis- 
sioner of Navigation, A. J. Tyrer; Radio Engineer, V. Ford 
Greaves; General Radio Inspector, L. R. Krumm.— There are, 
in addition, twelve inspectors and assistant inspectors, stationed 
at various districts established by the Bureau of Navigation. 

During the past year considerable progress has been made 
in the United States in the development of the commercial as 
well as the scientific side of wireless telegraphy. 

The high power Marconi station at Belmar, New Jersey, has 
been completed and will be opened for public service: - This 
station is intended for direct communication with the new station 
at Carnarvon, in North Wales, which was completed in May last. 
The Belmar wireless station is connected by land lines with New 
York, whilst the Carnarvon station is similarly connected with 
London. The duplex system is employed at both these stations, 
so that traffic can be handled with the maximum efficiency, both 
as regards speed and accuracy. | 
- On September 24th last communication was formally opened 
between the two new stations at San Francisco, California, and 
Honolulu in the Hawaiian Islands. The station at Honolulu is 
destined to link San Francisco with Japan when the high-power 
station now in course of erection at Yokohama has been 
completed. key 4 
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HE following “‘ Act to Require Apparatus and Operators for 

Radio Communication on certain Ocean Steamers,’? which 

was approved on July 23rd, 1912, amends Section 1 of the Act 
approved June 24th, 1910 :— 


1. That from and after October 1st, 1912, it shall be unlawful for 
any steamer of the United States or of any foreign country navigating 
the ocean or the Great Lakes and licensed to carry, or carrying, fifty 
or more persons, including passengers or crew or both, to leave or 
attempt to leave any port of the United States unless such steamer 

shall be equipped with an efficient apparatus for radio communication, 

in good working order, capable of transmitting and receiving mes- 
Sages over a distance of at least 100 miles, day or night. An auxiliary 
“power supply, independent of the vessel’s main electric power plant, 
must be provided which will enable the sending set for at least four 
hours to send messages over a distance of at least 100 miles, day or 
night, and efficient communication between the operator in the radio 
room and the bridge shall be maintained at all times. 


The radio equipment must be in charge of two or more persons 
skilled in the use of such apparatus, one or the other of whom shall be 
on duty at all times while the vessel is being navigated. Such equip- 
ment, operators, the regulation of their watches, and the transmission 
and receipt of messages, except as may be regulated by law or inter- 
national agreement, shall be under the control of the master, in the 
case of a vessel of the United States; and every wilful failure on the 
part of the master to enforce at sea the provisions of this paragraph 
as to equipment, operators, and watches shall subject him to a penalty 
of $100. Bina Oe CO aed 


That the provisions of this section shall not apply to steamers 
plying between ports, or places, less than 200 miles apart. 


2. That this Act, so far as it relates to the Great Lakes, shall 
take effect on and after April rst, 1913, and so far as it relates to 
ocean cargo steamers shall take effect on and after July 1st, 1913: 
Provided, that on cargo steamers, in lieu of the second operator provided 
for in this Act, there may be substituted a member of the crew or 
other person who shall be duly certified and entered in the ship’s 
log as competent to receive and understand distress calls or other 
usual calls indicating danger, and to aid in maintaining a constant 
wireless watch so far as required for the safety of life. 


The remaining sections of the Act of June 24th, 1910, which 
are. unchanged, read as follows :— 


2. That for the purposes of this Act apparatus for radio communi- 
_ cation shall not be deemed to be efficient unless the company installing 
it shall contract in writing to exchange, and shall, in fact, exchange, 
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as far as may be physically practicable, to be determined by the master 
of the vessel, messages with shore or ship stations using other systems 
of radio communication. 

3. That the master or other person being in charge of any such 
vessel which leaves or attempts to leave any port of the United States 
in violation of any of the provisions of this Act shall, upon conviction, 
be fined in a sum not more than $5,000, and any such fine shall be a 
lien upon such vessel, and such vessel may be libelled therefor in any 
district court of the United States within the jurisdiction of which 
such vessel shall arrive or depart, and the leaving or attempting to 
leave each and every port of the United States shall constitute a 
separate offence. | 


4. That the Secretary of Commerce and Labour shall make such 
regulations as may be necessary to secure the proper execution of 
this Act by collectors of customs and other officers of the Government. 


Regulations 
1. Administration. 


1. The Department has established for the purpose of enforcing, 
through radio inspectors and others, the Acts relating to radio com- 
munication and the International Convention, the following districts 
with the principal office for each district at the custom house of the 
port named : 

(1) Boston, Mass.—Maine, New Hampshire, Vermont, Massachu- 

setts, Rhode Island, Connecticut. 

(2) New York, N. Y.—New York (county of New York, Staten 
Island, Long Island, and counties on the Hudson River to 
and including Schenectady, Albany, and Rensselaer) and 
New Jersey (counties of Bergen, Passaic, Essex, Union, 
Middlesex, Monmouth, Hudson, and Ocean). 

(3) Baltimore, Md.—New Jersey (all counties not included in second 
district), Pennsylvania (counties of Philadelphia, Delaware, 
all counties south of the Blue Mountains, and Franklin 
County), Delaware, Maryland, Virginia, District of 
Columbia. 

(4) Savannah, Ga.—North Carolina, South Carolina, Georgia, 
Florida, Porto Rico. 

(s) New Orleans, La.—Alabama, Mississippi, Louisiana, Texas, 
Tennessee, Arkansas, Oklahoma, New Mexico. 

(6) San Francisco, Cal.—California, Hawaii, Nevada, Utah, 
Arizona. 

(7) Seattle, Wash.—Oregon, Washington, Alaska, Idaho, Montana, 
Wyoming. 


Laws and Regulations—United States of America 273 


(8) Cleveland, Ohio.—New York (all counties not included in 
second district), Pennsylvania (all counties not included in 
third district), West Virginia, Ohio, Michigan (Lower 
Peninsula). 

(9) Chicago, Ul.—Indiana, Illinois, Wisconsin, Michigan (Upper 
Peninsula), Minnesota, Kentucky, Missouri, Kansas, 
Colorado, Iowa, Nebraska, South Dakota, North Dakota. 


2. Radio inspectors are authorised to communicate directly in their 
respective districts with collectors of customs, and to co-operate with 
them in the enforcement of the laws. 


3. The radio inspectors and customs officers, as far as practicable, 
shall visit steamers subject to the Act, before they leave port, and 
ascertain if they are equipped with the apparatus in charge of the 
operators prescribed by the Act. 


4. Where a steamer subject to the Act is without the apparatus 
and the operators prescribed, or either of them, and is about to 
attempt to leave port, the radio inspector or customs officer visiting 
the vessel shall— 

(a) Notify the master of the fine to which he will be liable, and of 
the particulars in respect of which the law has not been 
complied with; 

(b) notify at once the collector. of customs, if necessary by 
telephone ; 

(c) the radio inspector or customs officer shall submit to the collector 
of customs of the port a written report stating the exact nature 

* of the violation, the section of the law violated, and the penalties 
involved, and all of the circumstances in connection therewith 
which will be of service to the collector and to the Secretary of 
Commerce in determining what action shall be taken; 

(d) statements should be obtained from operators, ship officers, or 
other witnesses at the time the violation is discovered and should 
accompany the report to the collector of customs; 

(e) the collector of customs will report the case to the Secretary of 
Commerce in the usual manner as a navigation fine case. 


5. The Act does not authorise the refusal of clearance in case 
of violation of its provisions, but specifically provides for the imposi- 
tion of a fine in a sum not more than $5,000. 


6. The Act does not apply to a vessel at the time of entering 
a port of the United States. Radio inspectors and customs. officers 
may, however, accept as evidence of the efficiency of the apparatus 
and the skill of an operator messages shown to have been trans- 
mitted and received by him over a distance of at least 100 miles, by 
day, during the voyage to the United States. 
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7. Coiectors of customs and radio inspectors are enjoined that the 
reports required by paragraph 4 (c) of these regulations must be precise 
statements of the facts as the basis for proceedings by the United States 
Attorney. 


8. Violations by the master of a vessel of the United States of the 
provisions of the second paragraph of Section 1 will be reported to the 
collector of customs directly and the usual procedure in cases of fines 
and penalties will be followed. 


2. Operators. 


1. In so far as licensed operators are concerned, a sharp distinction 
should be drawn between the Act of July 23rd, 1912, which requires 
apparatus and operators for radio communication on steamers, and the 
Act of August 13th, 1912, to regulate radio communication. 


The Act of July 23rd, 1912, amending the Act of June 24th, 1910, is 
designed to promote safety at sea through the employment of apparatus 
and operators to transmit and receive distress calls and other calls 
relating to perils and aids to navigation. It provides that in the case 
of American and foreign vessels subject to its provisions ‘‘ the radio 
equipment must be in charge of two or more persons skilled in the use 
of such apparatus.’’? This Act does not require that the operators shall 
be licensed, and the penalty prescribed in Section 3 of the Act is not 
incurred by the master of a vessel whose operators are “‘ skilled in the 
use of such apparatus,’’ even though they may not be licensed. 


The Act of August 13th, 1912, is designed to execute in behalf of the 
United States the International Radiotelegraphic Convention and thus 
to promote orderly exchanges by radio communication. For this purpose 
the International Radiotelegraphic Convention (Service Regulations) 
provides that the service of the station on shipboard shall be carried on 
by a telegraph operator holding a certificate issued by the Government 
to which the vessel is subject. 


Section 3 of the Act of August 13th, 1912, carries out this provision 
of the International Convention by providing licences for operators on 
American vessels. If an unlicensed person serves in charge or in super- 
vision of the use and operation of the apparatus both he and his 
employer are liable to a fine of not more than $100 or imprisonment 
for not more than two months or both. This section and penalty do 
not apply to operators on foreign ships. But operators on the ships of 
foreign nations signatory to the International Radiotelegraphic Conven-. 
tion, as shown above, are required to have certificates or licences from 
their own Governments, and if not so certificated, the obligations of the 
convention have not been observed. The convention in the Service 
Regulations provides for this situation, 


Lt.-Col. George Owen Squier 


Military Attaché to the American Embassy in London. 


See Biographical Notices, page 772. 
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The Act of July 23rd, 1912, as stated, requires that on American and 
foreign ships the operators must be ‘‘ skilled in the use of such appa- 
ratus,” but does not require that they must be licensed. To facilitate 
commerce and simplify administration, operators presenting American 
licences or foreign certificates are accepted as ‘‘ skilled in the use of 
such apparatus,’’ except where there may be special reasons to doubt 
the operator’s skill or reliability. Where operators on American or 
foreign ships do not have such licences or foreign certificates, radio 
inspectors or customs officers under the Act of July 23rd, 1912, may 
accept other competent evidence of skill or may examine such operators. 


2. The Service Regulations of the International Convention require 
that— . 

The service of the station on shipboard shall be carried on by a 
telegraph operator holding a certificate issued by the Govern-- 
ment to which the vessel is subject. 

Such certificate shall attest the professional efficiency of the operator 

as regards— 

(a) Adjustment of the apparatus and knowledge of its functioning. 

(b) Transmission and acoustic reception at the rate of not less than 
20 words a minute (Continental Morse) for commercial first- 
grade operators and not less than 12 words per minute for 
second-grade operators. 

(c) Knowledge of the regulations governing the exchange of wireless 
telegraph correspondence. 

(d) The certificate shall furthermore state that the Government has 
bound the operator to secrecy with regard to the correspondence. 


3. The International Convention has been ratified by the principal 
maritime nations, dominions, and provinces. Radio operators holding 
valid certificates issued by foreign Governments which are parties to the 
convention will be recognised by this Department as persons ‘‘ skilled 
in the use of such apparatus ” within the meaning of the Act, unless in 
the case of a specific individual there may be special reason to doubt 
the operator’s skill and reliability. Such certificates should be ready 
at hand for the inspection of radio inspectors or customs officers before 
the steamer departs from the United States. 


4. In the case of a vessel subject to the Act under the flag of any 
nation not a party to the International Convention, the radio operator, 
before the departure of the vessel from the United States, must pgp 
to the inspector evidence that he is ‘‘ skilled in the use of the apparatus.”’ 
This evidence shall consist of an examination on board by the radic 
inspector. 

5. The Department of Commerce issues licences to radio operators 
certifying the degree of knowledge of radio-telegraphy possessed by 
them and their ability as operators, under the International Convention. 
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Examinations for operators’ licences can be taken at the following 
points: The United States Navy Yards at Boston, Mass., Brooklyn, 
N. Y., Philadelphia, Pa., Washington, D. C., Norfolk, Va., Charleston, 
S. C., New Orleans, La., Mare Island (San Francisco), Cal., Puget 
Sound, Wash.; at the naval stations at Key West, Fila., San Juan, 
P. R., and Honolulu, Hawaii; at the Naval Academy, Annapolis, Md., 
and the United States Naval Radio Station at Colon, Republic of 
Panama; also at Fort Sam Houston, San Antonio, Tex., Fort Wood, 
New York Harbour, Fort Omaha, Nebr., Fort Leavenworth, Kans. ; 
Fort Mason, San Francisco, Cal.; School for Enlisted Specialists, Fort 
Monroe, Va.; at the Army stations at St. Michael and Fairbanks; and 
by special arrangement at the Army stations at Fort Gibbon and Valdez, 
Alaska; also at the Bureau of Standards, Washington, D. C.; and by 
the Department’s radio inspectors at the custom houses in their districts 
and elsewhere, if practicable, by arrangement with them. 


Applicants for licences should communicate in advance with the 
commandants or commanding officers of the Navy yards or Army posts 
or Naval or Army stations named, or with the Director of the Bureau 
of Standards, or with the radio inspectors at the custom houses in regard 
to examinations. In emergencies arrangements for the examination of 
ship operators can be made on short notice with the naval stations or 
radio inspectors in different ports. An effort should be made to arrange 
beforehand for any desired examination. 

The operators’ licences will be delivered to the successful applicants 
at the time of examination, or as soon thereafter as possible. The 
operator’s licence is not valid until the oath has been accomplished. 

The licence provides that the holder shall take the oath for the 
preservation of the secrecy of messages before a notary public or other 
officer authorised to administer oaths. 

6. The requirements which applicants must meet to secure licences 
of the several grades and scope and limitations of employment authorised 
by the licences of the several grades are as follows :— 

Commercial first grade.—The applicant must pass a satisfactory 
examination in— 

(a) The adjustment, operation, and care of the apparatus, including 

correction of faults and change from one wave to another. 

(b) Transmitting and receiving by ear at a speed of not less than 
zo words a minute in Continental Morse Code (five letters to 
the word). 

(c) Use and care of storage battery or other auxiliary power 
apparatus. 

(d) Knowledge of the international regulations applying to radio 
communication in force. 

(e) Knowledge of requirements of the Acts of Congress to regulate 
radio communication. 
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Commercial second grade.—The applicant must pass a satisfactory 
examination in all the subjects prescribed above for the first grade, with 
the exception that the minimum speed in transmitting and receiving 
shall be not less than 12 words in Continental Morse Code, and the 
examination in the subjects will not be as comprehensive as that given 
first-grade operators. 

Commercial cargo grade.—The examination should be conducted so 
as to determine the following facts :— 

(1) That the applicant is sufficiently familiar with the Continental 
Morse Code to recognise the distress signal (SOS) when included 
in a list of other words or signals sent slowly (approximately 
five words a minute). 

(2) That the applicant is sufficiently familiar with the Continental 
Morse Code to recognise the radio call letters of the vessel on 
which he desires to operate, when sent slowly and repeated 
several times. 


(3) That the applicant is sufficiently familiar with the type of 
receiving apparatus of the vessel on which he desires to operate 
to determine by a buzzer or similar test that the detector or 
receiving apparatus is properly adjusted to receive signals. 


- Amateur first grade.—The applicant must have a sufficient know- 
ledge of the adjustment and operation of the apparatus which he wishes 
to operate, and of the regulations of the International Convention and 
Acts of Congress in so far as they relate to interference with other 
radio communications, and impose certain duties on all grades of 
operators. The applicant must be able to transmit and receive in 
Continental Morse at a speed sufficient to enable him to recognise 
distress calls or the official ‘‘ Keep out” signals. A speed of at least 
five words per minute must be attained (five letters to the word). 


7. Ship stations on vessels of the United States are classed under 
the Act of August 13th, 1912, as follows :— 


Class A.—Ocean passenger steamers which are required to carry 
at least two operators and maintain a constant skilled watch. On 
vessels of this class carrying or licensed to carry less than 100 passengers 
one operator should hold the commercial first-grade licence and the other 
may hold a second-grade licence. Vessels of this class carrying or 
licensed to carry 100 or more passengers and under the London Conven- 
tion vessels having constant service should have at least two operators, 
each holding commercial first-grade licences. 

Class B.—Cargo steamers which have crews of 50 or more are 
required to carry two operators, one holding a second-grade commercial 
licence or higher; the second may be a member of the crew holding a 
cargo or amateur first-grade operator’s licence, requiring a transmitting 
and receiving ability of at least five words per minute. Vessels of this 
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class maintain a constant receiving watch, but the transmitting service 
may be during limited hours as required by the vessel. a 

Class C.—Vessels of this class are those voluntarily equipped with’ 
radio apparatus and not subject to the Act quoted herein. The vessels 
have no fixed hours of service, but should be provided with at least one 
operator holding a commercial first or second-grade licence. 

The following-named vessels come in this class :— 

(1) Passenger steamers where the licensed capacity | oe nue of 

crew combined number less than 50. 

(2) Cargo steamers with crews less than 50. . 

(3) Tugs and towing steamers, etc., with crews less than 50. 

(4) Motor vessels. 

(5) Sailing vessels and barges. 

(6) Yachts. 

(7) Steamers of any kind plying between ports or paces less than 

- 200 miles apart. : ee 

8. An operator’s licence may be granted to any person without 

regard to sex, nationality, or age, if the applicant can fulfil the ‘require- 

ments for fhe class of licence desired. Although no stated experience is 
required, the examinations for the different grades are such.as SRS 
a proper amount of experience to pass. 

g. Temporary permits.—Section 3 of the Act of August. 13th, 1912) 
provides :— ; 

In case of etnergency, the Secretary of Commerce may authorisé @ ° 

collector of customs to issue a temporary permit, in lieu of a~ 
licence, to the operator on a vessel subject to the Radio Ship ‘ 
Act of June 24th, 1910. 2 

The permits should be issued only to persons who the collector of 
customs has reason to believe are skilled in the use of the apparatus, 
but have not had the opportunity to present themselves for examination’: 
before Government officers authorised to conduct examinations. and 
furnish licences. The temporary permit is valid for one trip only. 
The collector of customs will forward to the Department of Commerce 
(Bureau of Navigation) a report covering each temporary permit issued 
and the reasons for its issue. 

3. Apparatus. 

1. When the radio apparatus is certified as complying Rees the. 
requirements of law by the competent authorities of a foreign Govern- 
ment, such certificate will be recognised by this Department, but, the 
radio inspector or customs officer may, if he deem it necessary or 
desirable, satisfy himself that the apparatus is in good working order. _ 

2. Whenever practicable, the radio inspector. shall satisfy himself 
on his visit before the departure of a steamer subject to the Act that. 


Laws and Regulations— United States of America 279 


the apparatus is efficient and in good working order within the meaning 
of the Act, and, if satisfied, he shall issue a certificate in the form in 
~ Appendix A (p. Xxx.). The duplicate of these certificates should be filed 
with the collector of customs as a record of the radio-equipment of vessels 
sailing from his port. . 


3. When inspection of the apparatus by a radio inspector or 
-customs officer is not practicable, the master of the steamer may 
furnish to the visiting customs officer a certificate in the form of 
Appendix B (p. xxx.). Such certificate shall be retained in the files of the 
- collector of customs. 

Whenever the radio inspector is absent from his home port, he will 
‘notify the collector of customs, who will arrange for the collection of 
certificates and survey of equipment. 


4. The current necessary to transmit and receive messages shall at 
all times while the steamer is under way be available for the radio 
~ operator’s use. 


' 5. An auxiliary power supply, independent of the vessel’s main 
electric power plant, must be provided which will enable messages to 
be sent for at least four hours over a distance of at least 100 miles, day 
or night. 

Storage battery sets of sufficient voltage and capacity to operate 
the regular motor generator or source of primary alternating current 
are recommended. A complete separate auxiliary set comprising power 
-source and wireless equipment may be provided if the required results 
are obtained. 


Any auxiliary engine for wireless purposes must operate on a fuel 
which will fulfil the requirements of Rule XI., section 5, of the General 
Rules and Regulations of the Steamboat-Inspection Service, reading as 
follows :— 

' «None of the inflammable articles specified in section 4472, 
Revised Statutes, or oil that will not stand a fire test of 300° F. 
shall be used as stores on any pleasure steamer or steamer carrying 
passengers except that vessels not carrying passengers for hire may 
transport gasoline or any of the products of petroleum for use as 
a source of motive power for motor boats or launches of ‘such 
vessels. (Sec. 4472, R.S.) 


6. Efficient communication between the radio room and the bridge 
_must be maintained. A speaking tube or telephone will comply with 
this requirement. A bell and messenger service will not be acceptable 
unless there are special conditions justifying this equipment. The 
speaking tube or telephone must. terminate in the radio room and on 
the bridge, or in the chart room if readily accessible from the bridge. 
If the radio room is adjacent to or accessible from the bridge so that 
~ ‘orders may be transferred direct, no means of communication will be 
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required. Any arrangement calling for the services of a third person 
to transmit the message will not be satisfactory. The radio inspectors 
will notify the ship authorities whether the means of communication 
provided is satisfactory at the time of inspection. 

7. One extra pair of head telephones, extra cords, and extra 
detectors should always be kept on hand. 

8. A storage battery voltmeter, hydrometer, a supply of electrolyte, 
and distilled water should be a part of the regular equipment, but are 
not prescribed in terms by statute. The absence of these and similar 
inexpensive emergency articles will be brought to the attention of the 
master and of the company installing the apparatus by the radio 
inspector, in writing, and if after a reasonable interval they have not 
been supplied, the inspector will communicate the fact to the Com- 
missioner of Navigation. 

4. Constant Watch. 

On vessels of the United States it is the statutory duty of the 
master to see that one operator is on duty at all times. The radio 
service of the ship is under the supreme authority of the master. 


5. Miscellaneous. 
1. The amended Act applies to vessels licensed to carry as well as 
those actually carrying 50 or more persons, etc. 
2. Distances under the Act are to be computed in nautical miles. 


6. Additions or Amendments. 
Additional or amendatory regulations will be issued from time to 
time as they may appear necessary. 


APPENDIX A.—Radio Service Form 752. 

Certificate of Radio Inspection. 

PORT OF ; 

» I9I—. 

This is to certify that I have to-day examined the apparatus for 
radio communication on the S.S. , of which ——— is 
master, about to leave this port for —-——, and I have found the same 
efficient and in good working order, as prescribed by the Act of June 
24, Ig10, as amended by the Act of July 23, 1912. 


(Signed) 


Radio jasbectaa 
(Or) ’ 

Customs Inspector. 

APPENDIX B.—Radio Service Form 753. 

Master’s Certificate of Radio Apparatus. 

NOTICE. 

The radio equipment must be in charge of two or more persons 
skilled in the use of such apparatus, one or the other of whom shall be 


Laws and Regulations—United States of America 281 


on duty at all times while the vessel is being navigated. Such equip- 
ment, operators, the regulation of their watches, and the transmission 
and receipt of messages, except as may be regulated by law or inter- 
national agreement, shall be under the control of the master, in the case 
of a vessel of the United States; and every wilful failure on the part of 
the master to enforce at sea the provisions of this paragraph as to equip- 
ment, operators, and watches shall subject him to a penalty of $100. 
(Act of July 23, 1912.) 


PORT OF ; 
» IgI—. 

This is to certify that I have to-day examined the apparatus for 
radio communication on the S.S. , of which I am master, about 
to leave this port for , and I have found the same efficient and 
in good working order, as prescribed by the Act of June 24s 1910, as 
amended by the Act of July 23, 1912. 

(Signed) 


———., Master. 


An Act to regulate radio-communication, approved August 
1th, 1912 :— 

Be it enacted by the Senate and House of Representatives of the 
United States of America in Congress assembled, That a person, com- 
pany, or corporation within the jurisdiction of the United States shall 
not use or operate any apparatus for radio communication as a means 
of commercial intercourse among the several States, or with foreign 
nations, or upon any vessel of the United States engaged in interstate 
or foreign commerce, or for the transmission of radiograms or signals 
the .effect of which extends beyond the jurisdiction of the State or 
Territory in which the same are made, or where interference would 
be caused thereby with the receipt of messages or signals from beyond 
the jurisdiction of the said State or Territory, except under and in 
accordance with a licence, revocable for cause, in that behalf granted 
by the Secretary of Commerce and Labour upon application therefor ; 
but nothing in this Act shall be construed to apply to the transmission 
and exchange of radiograms or signals between points situated in the 
same State: Provided, That the effect thereof shall not extend beyond 
the jurisdiction of the said State or interfere with the reception of 
radiograms or signals from beyond said jurisdiction ; and a licence shall 
not be required for the transmission or exchange of radiograms or 
signals by or on behalf of the Government of the United States, but 
every Government station on land or sea shall have special call letters 
- designated and published in the list of radio stations of the United 
States by the Department of Commerce and Labour. Any person, com- 
pany, or corporation that shall use or operate any apparatus for radio 
communication in violation of this section, or knowingly aid or abet 
another person, company, or corporation in so doing, shall be deemed 
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guilty of a misdemeanour, and on conviction thereof shall be punished 
by a fine not exceeding $500, and the apparatus or device so un- 
lawfully used and operated may be adjudged forfeited to the United 
States. | 


Sec. 2. That every such licence shall be in such form as the Secretary 
of Commerce and Labour shall determine, and shall contain the 
restrictions, pursuant to this Act, on and subject to which the licence 
is granted; that every such licence shall be issued only to citizens of 
the United States or Porto Rico or to a company incorporated under 
the laws of some State or Territory or of the United States or Porto 
Rico, and shall specify the ownership and location of the station in 
which said apparatus shall be used and other particulars for its 
identification and to enable its range to be estimated; shall state the 
purpose of the station, and, in case of a station in actual operation at 
the date of passage of this Act, shall contain the statement that 
satisfactory proof has been furnished that it was actually operating 
on the above-mentioned date; shall state the wave length or the wave 
lengths authorised for use by the station for the prevention of inter- 
ference and the hours for which the station is licensed for work; and 
shall not be construed to authorise the use of any apparatus for radio 
communication in any other station that that specified. Every such 
licence shall ‘be subject to the regulations contained herein, and, such 
regulations as may be established from time to time by authority of 
this Act or subsequent Acts and treaties of the United States. Every 
such licence shall provide that the President of the United States in 
time of war-or public peril or disaster may cause the closing of any 
station for radio communication and the removal therefrom of -all 
radio apparatus, or may authorise the use or control of any such station 
Or apparatus, by any department of the Government, upon just com- 
pensation to the owners. | 


Sec. 3. That every such apparatus shall at all times, while in use and 
operation as aforesaid be in charge or under the supervision of a 
person or persons licensed for that purpose by the Secretary of Com- 
merce and Labour. Every person so licensed who in the operation of 
any radio apparatus shall fail to observe and obey regulations contained 
in or made pursuant to this Act or subsequent Acts or treaties of the 
United States or any one of them, or who fail to enforce obedience 
thereto by an unlicensed person while serving undér his supervision, in 
addition to the punishment and penalties herein prescribed, may suffer 
the suspension of the said licence for a period to be fixed by the Secre- 
tary of Commerce and Labour not exceeding one year. It shall be 
unlawful to employ any unlicensed person or for any unlicensed person 
to serve in charge or in supervision of the use and operation of such 
apparatus, and any person violating this provision shall be guilty of 
a misdemeanour, and on conviction thereof shall be punished by a 
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fine of not more than $100 or imprisonment for not more than two 
months or both, in the discretion of the court, for each and every such 
offence: Provided, That in case of emergency the Secretary of Com- 
merce and Labour may authorise a collector of customs to issue a 
temporary permit, in lieu of a licence, to the operator on a vessel 
subject to the radio ship Act of June 24, Ig10. 
Sec. 4. That for the purpose of preventing or minimising interference 
with communication between stations in which such apparatus is 
operated, to facilitate radio communication, and to further the prompt 
receipt of distress signals, said private and commercial stations shall 
be subject to the regulations of this section. These regulations shall 
be enforced by the Secretary of Commerce and Labour through the 
collectors of customs and other officers of the Government as other 
regulations herein provide for. 
The Secretary of Commerce and Labour may, in his discretion, 
waive the provisions of any or all of these regulations when no inter- 
-ference-of the character above mentioned can ensue. 

. The Secretary of Commerce and Labour may grant special tem- 
“porary licences to stations actually engaged in conducting experiments 
for the development of the science of radio communication, or the 
apparatus pertaining thereto, to carry on special tests, using any amount 
of power or any wave lengths, at such hours and under such condi- 
tions as will ensure the least interference with the sending or receipt 
of commercial or Government radiograms, of distress signals and radio. 
grams, or with the work of other stations. 

_ In these regulations the naval and military stations shall be under- 
stood to be stations on land. 


REGULATIONS. 

‘+. Normal Wave Length.—Every station shall be required to 
designate a certain definite wave length as the normal sending 
and receiving wave length of the station. This wave length shall 
not exceed 600 metres or it shall exceed 1,600 metres. Every 
coastal station open to general public service shall at all times 
be ready to receive messages of such wave lengths as are required 

- by the Berlin convention. Every ship station, except as hereinafter 
provided, and every coast station open to general public service 
shall be prepared to use two sending wave lengths, one of 300 
metres and one of 600 metres, as required by the international 

. convention in force: Provided, That the Secretary of Commerce 
and Labour may, in his discretion, change the limit of wave length 
reservation made by regulations 1 and 2 to accord with any inter- 
national agreement to which the United States is a party. 

2. Other Wave Lengths.—In addition to the normal sending 
wave’ length all stations, except as provided hereinafter in these 
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regulations, may use other sending wave lengths: Provided, That © 
they do not exceed 600 metres or that they do exceed 1,600 metres : 
Provided further, That the character of the waves emitted con- 
forms to the requirements of regulations 3 and 4 following. 

3. Use of a “ Pure Wave.”’—At all stations if the sending 
apparatus, to be referred to hereinafter as the ‘‘ transmitter,”’ is 
of such a character that the energy is radiated in two or more 
wave lengths, more or less sharply defined, as indicated by a 
sensitive wave meter, the energy in no one of the lesser waves shall 
exceed 10 per cent. of that in the greatest. 

4. Use of a “ Sharp Wave.’’—At all stations the logarithmic 
decrement per complete oscillation in the wave trains emitted by 
the transmitter shall not exceed two-tenths, except when sending 
distress signals or signals and messages relating thereto. 

5. Use of “‘ Standard Distress Wave.’’—Every station on ship- 
board shall be prepared to send distress calls on the normal 
wave length designated by the international convention in force, 
except on vessels of small tonnage unable to have plants insuring 
that wave length. 

6. Signal of Distress.—The distress call used shall be the 
international signal of distress:— . —-_—--—-—... 

7. Use of Broad “ Interfering Wave ” for Distress Signals.— 
When sending distress signals, the transmitter of a station on 
shipboard may be tuned in such a manner as to create a maximum 
of interference with a maximum of radiation. 

8. Distance Required for Distress Signals.—Every station on 
shipboard, wherever practicable, shall be prepared to send distress 
signals of the character specified in regulations 5 and 6, with suffi- 
cient power to enable them to be received by day over sea a distance 
of 100 nautical miles by a shipboard station equipped with apparatus 
for both sending and receiving equal in all essential particulars 
to that of the station first mentioned. 


g. “ Right of Way’ for Distress Signals.—All stations are 
required to give absolute priority to signals and radiograms relat- 
ing to ships in distress; to cease all sending on hearing a distress 
signal; and, except when engaged in answering or aiding the 
ship in distress, to refrain from sending until all signals and 
radiograms relating thereto are complete. 


19. Reduced Power for Ships near a Government Station.— 
No station on shipboard, when within fifteen nautical miles of a 
naval or military station, shall use a transformer input exceeding 
one kilowatt, nor, when within five nautical miles of such a station, 
a transformer input exceeding one-half kilowatt, except for sending 
signals of distress, or signals or radiograms relating thereto, 
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11. Intercommunication.—Each shore station to general public 
service between the coast and vessels at sea shall be bound to 
exchange radiograms with any similar shore station and with any 
ship station without distinction of the radio systems adopted by 
such stations, respectively, and each station on shipboard shall be 
bound to exchange radiograms with any other station on shipboard 
without distinction of the radio systems adopted by each station, 
respectively. . 

It shall be the duty of each such shore station, during the hours 
it is in operation, to listen in at intervals of not less than fifteen 
minutes and for a period of not less than two minutes, with the 
receiver tuned to receive messages of 300 metre wave lengths. 

12. Division of Time.—At important seaports and at all other 
places where naval or military and private or commercial shore 
stations operate in such close proximity that interference with the 
work of naval and military stations cannot be avoided by the 
enforcement of the regulations contained in the foregoing regula- 
tions concerning wave lengths and character of signals emitted, 
such private or commercial shore stations as do interfere with the 
reception of signals by the naval and military stations concerned 
shall not use their transmitters during the first fifteen minutes of 
each hour, local standard time. The Secretary of Commerce and 
Labour may, on the recommendation of the department concerned, 
designate the station or stations which may be required to observe 
this division of time. 

13. Government Stations to Observe Division of Time.—The 
naval or military stations for which the above-mentioned division 
of time may be established shail transmit signals or radiograms 
only during the first fifteen minutes of each hour, local standard 
time, except in case of signals or radiograms relating to vessels 
in distress, as hereinbefore provided. 

14. Use of Unnecessary Power.—In all circumstances, except 
in case of signals or radiograms relating to vessels in distress, all 
stations shall use the minimum amount of energy necessary to 
carry out any communication desired. 


15. General Restrictions on Private Stations.—No private or 
commercial station not engaged in the transaction of bona fide 
commercial business by radio communication or in experimenta- 
tion in connection with the development and manufacture of 
radio apparatus for commercial purposes shall use a transmitting 
wave length exceeding 200 metres, or a transformer input exceed- 
ing one kilowatt, except by special authority of the Secretary of 
Commerce and Labour contained in the licence of the station: 
Provided, That the owner or operator of a station of the character 
mentioned in this regulation shall not be liable for a violation of 
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the requirements of the third or fourth regulations to the penalties 
of $100 or $25, respectively, provided in this section unless the 
person maintaining or operating such station shall have been 
notified in writing that the said transmitter had been found, upon 
tests conducted by the Government, to be so adjusted as to violate 
the said third and fourth regulations, and opportunity has been 
given to said owner or operator to adjust said transmitter in 
conformity with said regulations. 


16. Special Restrictions in the Vicinities of Government 
Stations.—No station of the character mentioned in regulation 15 
situated within five nautical miles of a naval or military station 
shall use a transmitting wave length exceeding 200 metres or a 
transformer input exceeding one-half kilowatt. 


17. Ship Stations to Communicate with Nearest Shore Stations. 
—In general, the shipboard stations shall transmit their radio- 
grams to the nearest shore station. A sender on board a vessel 
shall, however, have the right to designate the shore station through 
which he desires to have his radiograms transmitted. If this can- 
not be done, the wishes of the sender are to be complied with 
only if the transmission can be effected without interfering with 
the service of other stations. ; 


18. Limitations for Future Installations in Vicinities of 
Government Stations.—No station on shore not in actual opera- 
tion at the date of the passage of this Act shall be licensed for the 
transaction of commercial business by radio communication within 
fifteen nautical miles of the followng naval or military stations— 
to wit: Arlington, Virginia, Key West, Florida, San Juan, Porta 
Rico, North Head and Tatoosh Island, Washington, San Diego, 
California; and those established or which may be established in 
Alaska and in the Canal Zone; and the head of the department 
having control of such Government stations shall, so far as is 
consistent with the transaction of governmental business, arrange 
for the transmission and receipt of commercial radiograms under 
the provisions of the Berlin convention of 1906 and future inter- 
national conventions or treaties to which the United States may 
be a party, at each of the stations above referred to and shall fix 
the rates therefor, subject to control of such rates by Congress. 
At such stations and wherever and whenever shore stations open 
for general public business between the coast and vessels at sea 
under the provisions of the Berlin convention of 1906 and future 
international conventions and treaties to which the United States 
may be a party shall not be so established as to ensure a constant 
service day and night without interruption, and in all localities 
wherever and whenever such service shall not be maintained by a 
commercial shore station within roo nautical miles of a naval radio 
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station, the Secretary of the Navy shall, so far as is consistent 

with the transaction of Government business, open naval radio 

stations to the general public business described above, and shall 
fix rates for such service, subject to control of such rates by Con- 
gress. The receipts for such radiograms shall be covered into the 

Treasury as miscellaneous receipts. 

19. Secrecy of Messages.—No person or persons engaged in 
or having knowledge of the operation of any station or stations 
shall divulge or publish the contents of any messag.s transmitted 
or received by such station, except to the person or persons to whom 
the same may be directed, or their authorised agent, or to another 
station employed to forward such message to its destination, unless 
legally required so to do by the court of competent jurisdiction or 
other competent authority. Any person guilty of divulging or 
publishing any message, except as herein provided, shall, on con- 

viction thereof, be punishable by a fine of not more than $250 or 
imprisonment for a period of not exceeding three months, or both 
fine and imprisonment, in the discretion of the court. 

20. Penalties.—For violation of any of these regulations, subject 
to which a licence under sections 1 and 2 of this Act may be issued, 
the owner of the apparatus shall be liable to a penalty of $100, 
which may be reduced or remitted by the Secretary of Commerce 
and Labour, and for repeated violations of any such regulations 
the licence may be revoked. 

For violation of any of these regulations, except as provided in 
regulation 19, subject to which a licence under section 3 of this 
Act may be issued, the operator shall be subject to a penalty of 
$25, which may be reduced or remitted by the Secretary of Com- 
merce and Labour, and for repeated violations of any such regula- 
tions the licence shall be suspended or revoked. 

Sec. 5. That every licence granted under the provisions of this Act 

for the operation or use of apparatus for radio communicaticn shall 
prescribe that the operator thereof shall not wilfully or maliciously 
interfere with any other radio communication. Such interference shall 
be deemed a misdemeanour, and upon conviction thereof the owner 
or operator, or both, shall be punishable by a fine of not to exceed 
$500 or imprisonment for not to exceed one year, or both. 
Sec. 6. That the expression ‘‘ radio communication ”’ as used in this 
Act means any system of electrical communication by telegraphy or 
telephony without the aid of any wire connecting the points from and 
at which the radiograms, signals, or other communications are sent 
or received. 

Sec. 7. That a person, company, or corporation within the jurisdic- 
tion of the United States shall not knowingly utter or transmit, or cause 
to be uttered or transmitted, any false or fraudulent distress signal 
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or call or false or fraudulent signal, call, or other radiogram of any 
kind. The penalty for so uttering or transmitting a false or fraudu- 
lent distress signal or call shall be a fine of not more than $2,500 or 
imprisonment for not more than five years, or both, in the discretion 
of the court, for each and every such offence, and the penalty for so 
uttering or transmitting, or causing to be uttered or transmitted, any 
other false or fraudulent signal, call, or other radiogram shall be a 
fine of not more than $1,000 or imprisonment for not more than two 
years, or both, in the discretion of the court, for each and every such 
offence. 

Sec. 8. That a person, company, or corporation shall not use or 
operate any apparatus for radio communication on a foreign ship in 
territorial waters of the United States otherwise than in accordance 
with the provisions of sections 4 and 7 of this Act and so much of 
section 5 as imposes a penalty for interference. Save as aforesaid, 
nothing in this Act shall apply to apparatus for radio communication 
on any foreign ship. 

Sec. 9. That the trial of any offence under this Act shall be in the 
district in which it is committed, or if the offence is committed upon 
the high seas or out of the jurisdiction of any particular State or dis- 
trict, the trial shall be in the district where the offender may be found 
or into which he shall be first brought. 

Sec. 10. That this Act shall not apply to the Philippine Islands. 

Sec. 11. That this Act shall take effect and be in force on and after 
four months from its passage. 


The United States Court, at Norfolk (Virginia), decided 
recently that vessels entering American ports for bunker coal only 
are not subject to the provisions of the U.S. Wireless Telegraph 
Act, making it compulsory for certain classes of vessels to carry 
wireless telegraph outfits. 


HE following Regulations were issued on July Ist, 1913 :— 
Part 1. Licences—Apparatus. 
A. AppaARATUS EXEMPT FROM LICENCE. 

The Act does not apply either afloat or ashore to— 

(a) Apparatus for radio communication which merely receives 
radiograms and is not equipped for sending. 

(b) Apparatus for the transmission of radiograms exclusively be- 
tween points in the same State, if the effect of such transmission does 
not extend beyond the State (so as to interfere with the radio com- 
munication of other States), or if the effect of such transmission does 
not interfere with the reception of radiograms from beyond the State 
(so as to interfere with the interstate radio communication of that 
State). 3 
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(c) Apparatus foe radio communication which has been issued to 
the Organised Militia by the War Department or to the Naval 
Militia by the Navy Department, and is used for official purposes 
only. 

The owner or operator of any apparatus who may be in doubt 
whether his apparatus, under this paragraph, is exempt from licence 
may write the facts to the radio inspector for his district or to the 
Commissioner of Navigation, Deparment of Commerce, Washington, 
D.C., before applying for a licence. 


B. Sup STATIONS. 


The apparatus for transmission of radiograms, or signals on any 
vessel of the United States not permanently moored, requires a 
licence. 

For the purposes of the administration of the Act, ship stations or 
vessels of the United States shall be of these classes : 


Class A.—Ocean and Great Lakes passenger steamers subject to 
the Act of July 23rd, 1912, and required to carry two operators and 
maintain a constant skilled watch. 

Class. B.—Cargo steamers with crews of 50 or more, required to 
_ carry two operators, the second of whom may be a member of the 
crew certified as competent to receive distress calls, etc., maintaining 
a transmitting service during limited hours but a constant receiving 
watch. 


Class C.—Vessels voluntarily equipped with radio apparatus and 
not subject to the Act of June 24th, 1910, as amended July 23rd, Ig12, 
with no fixed hours of service, such as— 


1. Passenger steamers, where the licensed capacity and number of 
crew combined are less than So. 


. Cargo steamers with crews less than so. 

. Tugs and towing steamers, etc., with crews less than 50. 

. Motor vessels. 

. Sailing vessels and barges. 

. Yachts. 

7. Steamers of any kind plying between ports or places less than 
-200 miles apart. 


Nm -—- WwW N 


C. LAND STATIONS. 


Apparatus for radio communication on Iand within the jurisdic- 
tion of the United States (excluding the Philippine Islands and 
excluding apparatus of the Government of the United States) must 
be licensed if— 
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(a) The apparatus is a means of commercial intercourse amene the 
several States or with foreign nations; or 


(b) The apparatus transmits radiograms or signals the effect of 
which at any time extends beyond the State; or 


(c) The apparatus interferes with the receipt of messages in any 
State from beyond such State. 


For the purposes of the administration of the Act, stations on land 
are divided into two general dsecriptions, according to geographical 
location : ; 


I. Coast OR SHORE STATIONS are stations which transmit messages 
to vessels at sea or on the Great Lakes or whose operations can affect 
the transmission of messages between ship and ship, or ship and coast. 
Vessels of the United States permanently moored are classed as coast 
stations under the International Convention. 


II. INLAND STATIONS are stations which cannot transmit messages 
to vessels at sea or on the Great Lakes and whose operations can not 
affect the transmission of messages between ship and ship, or ship 
and coast. This may be due to their geographical location or to 
their range, dependent on power and aerial, or conditions. In some 
instances actual inspection may be necessary to determine whether a 
station should be licensed as a coast station or an inland station. 


An Operator or owner in doubt as to the classification of his station 
should communicate the facts to the radio inspector of his district 
when applying for a licence. 


As the means for enforcing the radio laws are limited, it is neces- 
sary to give ship and commercial stations precedence over amateur 
stations. ‘The owner:of an amateur station may operate his station in — 
accordance with the laws if his application for a licence has been 
properly filed but has not been acted upon. An application for’ an 
operator’s licence must also have been filed and every effort made to 
obtain the licence before the stati6n may be operated. 


‘* Provisional ’’ station licences are issued to amateurs remote from 
the headquarters of the radio inspector of the district in which the 
station is located. These licences are issued as a matter of con- 
venience and record. If, upon inspection, the station is found to 
comply with the law, the inspector will strike out the word “ Pro- 
visional’’ and insert the date of inspection and his signature at the 
bottom of the licence. 


If such a station is found not to comply with the law, the pro- 
visional licence may be cancelled until such time as the apparatus is 
readjusted to meet the requirements of the law: Provided, however, — 
that consideration will be given to any reports of interference filed 
against such a station. 
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CLASSES OF LAND STATIONS. 


Both coast stations (the words ‘‘ coast stations,’’ ‘‘ shore stations,”’ 
and ‘‘ coastal stations ’’ are used interchangeably) and inland stations 
are divided for the purposes of the administration of the Act into the 
following classes :— 

1. Public-service stations, (a) general, (b) limited. 

2. Limited commercial stations. 

3. Experiment stations for the development of radio communi- 
cation. 

4. Technical and training school stations. 

5. General amateur stations. 

6. Special amateur stations. 

7. Restricted amateur stations. 


DESCRIPTION OF CLASSES. 


1. (a) Public-service stations, general, are those open to generai 
business between coast and ships or between land stations, and include 
those operated by common carriers under the Act of February 4th, 1887, 
to regulate commerce, amended June 18th, 1910. They are required to 
maintain a constant receiving service when open. Every coastal 
station open to public service shall at all times be ready to receive 
messages of such wave lengths as are required by the International 
Convention in force. (Sec. 4, first regulation, Act of August 13th, 


1912.) 

Whenever such stations do not insure a constant service, transmit- 
ting and receiving day and night without interruption, the Secretary 
of the Navy is directed to open naval radio stations within 100 miles 
thereof to public business. (Sec. 4, 18th regulation, Act of August 
13th, 1912.) The Secretary of War is authorised by the Act of May 
26th, 1900 (31 Stat., 206), to open Alaskan military stations to public 
service. 


1. (b) Public-service stations, limited, are reserved for a limited 
public service, determined by the object of the correspondence or other 
circumstances independent of the system employed. Stations of this 
class transmit and receive public messages to and from certain stations 
only, which are designated in the licence. 


2. Limited commercial stations are not open to public service and 
are licensed for a specific commercial service or services defined in 
the licence. Stations of this class must not transmit to or accept 
public messages from other stations. 


3. Experiment stations.—The Secretary of Commerce is authorised 
by section 4 of the Act to grant special temporary licences ‘‘ to stations 
K 2 
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actually engaged in conducting experiments for the development of 
the science of radio communication, or the apparatus pertaining 
thereto, to carry on special tests, using any amount of power or any 
wave lengths, at such hours and under such conditions as will insure 
the least interference with the sending or receipt of commercial or 
Government radiograms, of distress signals and radiograms, or with 
the work of other stations.’? Applicants for such licences should 
state any technical result they have already produced, their technical 
attainments, etc. The fact that an applicant desires to experiment 


with his equipment does mot justify or require a licence of this class. 
Most experiments can be made within the limitations of general and 


restricted amateur station licences or by use of an artificial antenna 
to prevent radiation. 


4. Technical and training school stations will be licensed in a 
separate class, according to the degree of technical training attained 
and imparted and to local conditions. 


5. General amateur stations are restricted to a transmitting wave 
length not exceeding 200 metres and a transformer input not exceed- 
ing 1 kilowatt. (Sec. 4, 15th regulation, Act of August 13th, 1912.) 


6. Special amateur stations may be licensed by the Secretary of 
Commerce to use a longer wave length and a higher power on special 
application to the Secretary of Commerce. Applications for this class 
from amateurs with less than two years’ experience in actual radio 
communication will not be approved. The application must state the 
experjence and purpose of the applicant, the local conditions of radio 
communication, especially of maritime radio communication in the 
vicinity of the station, and a special licence will be granted only if 
some substantial benefit to the art or to commerce apart from indivi- 


dual amusement seems probable. (Sec. 4, 15th regulation, Act of 
August 13th, 1912.) . 


7. Restricted amateur stations, within 5 nautical miles of a naval 
or military station, are restricted to a wave length not exceeding 200 
metres and to a transformer input not exceeding one-half kilowatt. 
(Sec. 4, 16th regulation, Act of August 13th, 1912.) 


Special stations for exceptional distances are land stations designed 
(coast) to carry on transoceanic radio communication as between 
the United States and European countries, or between the Pacific 
coast and Hawaii, or from the United States over similar long dis-_ 
tances at sea to another land station, or (inland) to carry on radio 
communication overland over exceptional distances. These stations 
will all come under one of the classifications named above, and the 


licence will indicate the stations for which communication is authorised 
and indicate the range. 
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General public service, limited public service, limited commercial, 


‘special amateur, and special stations which come under the classifica- 
tion of coast stations are subject to the same requirements as to the 


provision for receiving and relaying distress calls. 


Stations operated at different portions of the day for different 


purposes will require licences covering each purpose; that is, a station 


used during the day for limited commercial purposes and during the 
night for general public service will require two licences. 


Part 2. Licences—Operators. 


The third section of the Act prescribes that every radio apparatus 


_ required to be licensed shall at all times while in use and operation 


be in charge or under the supervision of a person or persons licensed 
for that purpose by the Secretary of Commerce. 


Licences approved and issued by the Secretary of Commerce to 
operators will be delivered to applicants after passing examinations 


given by the officers named under the head ‘‘ Examination of operators 
for licences.”’ 


[NotEe.—A pprentices.—Under the supervision of a licensed operator 
an apprentice or unlicensed person may learn the art by the actual use 
of the apparatus, but the licensed operator who fails to enforce obedi- 


ence to the regulations by the apprentice or unlicensed person serving 


under his supervision is liable to penalties as if he had himself violated 
the regulations. ] 


Operators’ licences are divided into the following grades :— 


I. Commercial : 
1. First grade. 
2. Second grade. 
3. Cargo grade. 
4. Extra grade. 
5. Temporary permit. 
II Amateur : 
6. First grade. 
7. Second grade. 
III. Technical : 


8. Experiment and instruction grade. 


The requirements which applicants must meet to secure licences 
of the several grades and the scope and limitations of employment 
authorised by the licences of the several grades are as follows ;:— 
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I. COMMERCIAL. 


First grade.—The applicant must pass a satisfactory examination 


iii—— 


(a) The adjustment, operation, and care of the apparatus, includ- 


ing correction of faults and change from one wave length to another. 

(b) Transmitting and receiving by ear at a speed of not less than 
20 words a minute in Continental Morse (five letters to the word). 

(c) Use and care of storage battery or other auxiliary power 
apparatus. 

(d) Knowledge of the international regulations in force applying 
to radio communication. 


(ec) Knowledge ‘of the requirements of the Acts of Congress to 
regulate radio communication—sections 3, 4, 5, 6, and 7 of the Act of — 


August 13th, 1912. No stated experience is required, but the examina- 
tion given is such that a person must be familiar with all parts and 
principles embodied in a ratio set and auxiliary power apparatus used, 
to obtain a licence. 


(1) The commercial first-grade licence qualifies the operator for 
employment at any ship or land station of any class and is the highest 
certificate indicative of ability as radio operator issued at this time. 


(2) Every ship station of class A must carry two or more 
operators, at least one of whom must have a valid commerical first- 
grade licence, or, in the case of a foreign ship, have an equivalent 
foreign licence. 


[Norr.—The requirements for this grade are the same as the 
international requirements imposed on operators of foreign ships by 


international regulation, except the knowledge of the use and care 


of storage battery or other auxiliary and of the Act of August 13th, 
1912. Inspectors will allow a reasonable time to foreign operators 
on foreign ships to meet the additional requirements, supplying them 
as promptly as practicable with copies of the Act of August 13th, 
1912.] 


(3) Every ship station of class A on a steamer carrying 100 or 
more passengers, and under the London Convention vessels having 


constant service, must carry at least two operators having commercial _ 


first-grade licences. 


(4) Every land station open to general public service must have 
at least one commercial first-grade operator. 


(5) Every coast station of class 1 must have commercial first-grade 


operators. 
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Second grade.—The applicant must pass a satisfactory examina- 
tion in all the subjects prescribed above for the first grade, with the 
exception that the minimum speed in transmitting and receiving shall 
not be less than 12 words a minute in Continental Morse, and the ex- 
amination in the subjects will not be as comprehensive as that given 
first-grade operators. 


(1) An operator licensed as commercial second-grade, on subse- 
quent compliance with the speed test for the first-grade, and further 
examination on the subjects named, may have his licence raised to 
the first grade by the indorsement in red ink on the face of his 
licence ‘‘ Examined on [date] at [place] and passed first grade by 
[examining officer’s signature],’? or a first-grade licence may be issued. 


(2) Every ship station under class A (except steamers carrying 
100 Or more passengers) must carry a second operator, having the 
commercial second-grade licence, or higher. 


(3) Every ship station under classes B and C must carry at least 
one operator licensed as commercial second grade, or higher. 


(4) Every coast station of classes 2 and 6 must have at least one 
operator holding a valid commercial second-grade licence. 


Cargo grade.—Section 2 of the Act of July 23rd, 1912, provides: 


On cargo steamers, in lieu of the second operator provided for 
in this Act, there may be substituted a member of the crew or other 
person who shall be duly certified and entered in the ship’s log as 
competent to receive and understand distress calls or other usual 
calls indicating danger, and to aid in maintaining a constant wire- 
less watch so far as required for the safety of life. 


The examination will be conducted so as to determine the 
following facts: 


(1) That the applicant is sufficiently familiar with the Continental 
Morse Code to recognise the distress signal (SOS), when included in 


a list of other words or signals sent slowly. (Approximately five words 
a minute.) 


(2) That the applicant is sufficiently familiar with the Continental 
Morse Code to recognise the radio call letters of the vessel on which 
he desires to operate when sent slowly and repeated several times. 


(3) That the applicant is sufficiently familiar with the type of the 
receiving apparatus of the vessel on which he desires to operate to 
determine by a buzzer or similar test that the detector or receiving 
apparatus is properly adjusted to receive signals. 


Examining officers and radio inspectors are authorised to issue a 
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certificate, in the form of an amateur first-grade licence, after examina- 
tion, to indicate the facts above enumerated in the case of a member 
of the crew or other person, and experience under this form will be 
credited by examining officers if the holder later applies for examina- 
tion for a. commercial licence. These licences will be marked 
‘Cargo’? in the upper right-hand corner under the serial number. 


Extra grade.—The Department desires to establish, if practicable, 
a corps of specially trained and trustworthy radio operators who 
may be available for Government service. For this purpose a special 
licence will be issued to operators holding the commercial first-grade 
licence, whose certificates of skill in radio communication, issued 


under the Act of June 24th, 1910, and licences under this Act record 12 


months’ satisfactory ocean service as shown by masters’ endorsement. 
A special examination in the radio regulations of the United States 
Navy will also be required. The commercial extra-grade licence will 
be issued during 1913, and will be the subject of a special circular. 


Temporary permit.—Section 3 of the Act of August 13th, 1912, 
provides : 
In case of emergency the Secretary of Commerce may 


authorise a collector of customs to issue a temporary permit, in 
lieu of a licence, to the operator on a vessel subject to the radio — 


ship Act of 1910. 


The temporary permit is to be issued only in cases of emergency 
and will be valid for only one voyage. The collector will report in 
each case to the Commissioner of Navigation the circumstances which 


rendered necessary the issue of a temporary permit. 


Radio operators holding licences of any grade or class and applying 
for examination for any other grade or class must submit to the 
examining officer an additional form, No. 756, in duplicate. lie 
new licence is issued, the licence held by the applicant must be sur- 
rendered. 


II. AMATEUR. 


General.—Amateurs, before applying for licences, should read and 
understand the essential parts of the International Radiotelegraphic 
Convention in force and sections 3, 4, 5, and 7 of the Act of August 
13th, 1912. The Department recognises that radio communication 
offers a wholesome form of instructive recreation for amateurs. At 
the same time, its use for this purpose must observe strictly the rights 
of others to the uninterrupted use of apparatus for important public 


and commercial purposes. The Department will not knowingly issue 


a licence to an amateur who does not recognise and will not obey 
this principle. 


ee 
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First grade.—The applicant must have a sufficient knowledge of 
the adjustment and operation of the apparatus which he wishes to 
operate, and of the regulations of the International Convention and 
Acts of Congress in so far as they relate to interference with other 
radio communication and impose certain duties on all grades of 
operators. The applicant must be able to transmit and receive in 
Continental Morse, at a speed sufficient to enable him to recognise 
distress calls or the official ‘‘ keep-out ” signals. A speed of at least 
five words per minute (five letters to the word) must be attained. 
Applicants for licences of this grade residing at or mear any place 
where examinations are held ‘will communicate with examining 
officers and will be examined for licences of amateur grades. At places 
remote from examining officers, applicants will file applications with 
the radio inspector, who will endeavour to arrange for examinations 
on his inspection trips. 

Second grade.—The requirements for the second grade will be the 
same as for the first grade. The second-grade licence will be issued 
only where an. applicant cannot be examined or until he can be ex- 
amined. ~ An examining officer or radio inspector is authorised in 


‘his discretion to waive an actual examination of an applicant for an 


amateur licence, if the amateur for adequate reasons cannot present 
himself for examination, but in writing can satisfy the examining 
officer or radio inspector that he is qualified to hold a licence and wili 


conform to its obligations. 


III. TECHNICAL. 


Experiment and instruction grade.—The operator’s licence for this 
grade is a commercial licence, endorsed by the Secretary of Com- 
merce, with a statement of the special purposes for which it is valid. 
It should be forwarded to the Commissioner of Navigation with a 
recommendation, if practicable, from a radio inspector or examining 
officer. ~ 

Experimenters and instructors of scientific attainments in the art 
of radio communication, whose knowledge of the radio laws satis- 
fies the radio inspector or the examining officer, may obtain this grade 
licence, provided they are able to transmit and receive in the Conti- 
nental Morse Code at a speed sufficient to enable them to recognise 
distress calls or the ‘‘ keep-out ’’ signals. 

This licence has no reference to the instruction of radio operators 
as such, but is required by those operating apparatus licensed as ex- 
perimental stations, but who are unable to obtain commercial-grade 
operators’ licences. 

Part 3. Applications for Licences. 


Station licences for the use and operation of apparatus for radio 
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communication under the Act may be issued only to citizens of the 
United States or Porto Rico or to a company incorporated under the 
laws of some State or Territory or of the United States or Porto Rico. 


Licences can be issued to clubs if they are incorporated or if a 
member will accept the responsibility for the operation of the apparatus, 
carrying with it the possibility of being penalised for infraction of the 
laws. 


I. Sup STATIONS. 


‘ 


Applications for licences for ship stations should be addressed to 
the radio inspector for the district, including the port whence the vessel 
usually departs. 


The application by the company operating the apparatus should 
state the name of the ship in respect of which the licence is required. 
The radio inspector will then issue the Department’s blank form of 
application for licence to be filled in by the applicant and returned te 
the radio inspector with a statement when the ship will be in port and 
its radio apparatus may be thoroughly inspected. 


II. Lanp Stations. 


Coast stations.—The several classes of coast stations will be 
licensed, for reasons already assigned, in advance of inland stations. 


Applications for licences for coast stations should be addressed te 
the Department’s radio inspector for the district in which the station is 
located, who will forward the application Form 757. 


All land stations, except general and restricted amateur stations, 
should state their location in latitude and longitude to seconds. 


The application will state the class of the station for which a licence 
is desired, with particulars to show its proper classification, approximate 
transmitting range with a similar station, and precise location (State, 
county, city, or town, street and number, or, if outside of city or town 
limits, as exact a description of its locality as may be). A blank form 
for apparatus will be sent when Form 757 has been filed, and arrange- 


‘ments made for inspection if necessary. Requests for licences for 


coast stations will be taken up in the order of classes, as indicated 
above, and in the order of date received only so far as the relative 
importance of stations will permit. Amateur applicants who state 


that they have read the International Radiotelegraphic Convention in — 


force and the Act of August 13, 1912, will receive attention before those 
who have not. 


Inland stations.—The issue of licences to inland stations, as already 
defined, will be taken up after ship and coast stations. The procedure 
for application for licence will be the same as for coast stations. 
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III. Forms. 


(a) The several forms of applications and licences for operators 
will be issued through examining officers (through the War and Navy 
Departments) and radio inspectors. The licences will be numbered 
serially. 


(b) The forms and licences for stations and apparatus will be 
issued through radio inspectors. Licences for general and restricted 
amateur stations are issued by them direct to applicant. Station licences 
of all other classes are issued from the office of the Commissioner of 
Navigation, Department of Commerce. 


LV. COMMERCIAL OPERATORS. 


Applications for operators’ licences of the several commercial 
grades should be addressed to the nearest examining officer or radio 
inspector, who will arrange for examinations. Where the applicant is 
not within reasonable distance of an examining officer or radio inspector 
he may forward his application with a statement of the facts. 


Commercial licences can only be obtained by examination. Where 
applicants are at remote points or can not proceed to examining offices 
efforts will be made to examine them through radio inspectors when they 
are in that vicinity, but special trips cannot be made for that purpose. 


V. AMATEUR OPERATORS. 


(a) Amateurs in the seaboard States should write to the nearest 
examining officer in their vicinity for Form 756 (application for 
operator’s licence) and to the radio inspector in their vicinity for 
Form 757 (application for licence for land station), If the application 
for operator’s licence is also made to the radio inspector, both applica- 
tions should be forwarded in the same envelope. 

‘(b) Amateur operators at points remote from examining officers 
and radio inspectors will be issued second-grade amateur licences with- 
out examination, as explained previously. Examinations for first-grade 
licences will be given by the radio inspector when he is in that vicinity, 
but special trips can not be made for this purpose. 


Part 4. General Observations. 


1. An operator’s licence may be granted to any person without 
regard to sex, nationality, or age if the applicant can fulfil the require- 
ments for the class of licence desired. 

2. No stated experience is required. The examinations for the 
different grades are such as require a proper amount of experience 
to pass. 
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3. The service regulations of the radiotelegraphic convention in 
force provides that ‘‘no station on shipboard shall be established or 
worked by private enterprise without authority from the Government 
to which the vessel is subject.’”? Such authority shall be in the nature 


of a licence issued by said Government. Stations on foreign ships will 


be licensed by their Governments, respectively. Inspectors will report 
to the Commissioner of Navigation stations on foreign ships not so 
licensed. 


4. The lists of call signals when issued by the Department of Com-— 


merce may be obtained from the radio inspectors or the Commissioner 
of Navigation and will show the location of naval and military stations. 
5. Operator’s licences should be framed and posted in the radio 


room, and licences for stations should be accessible at all times to 
inspectors. 


6. Operator’s licences should indicate on their face that the oath 


has been executed. This statement should be signed by a notary public. 


7. Stations equipped to receive only do not require a licence. 
8. No fees are charged for any operator or station licence. 
g. Licensed stations require licensed operators. 


io. Amateur stations within five miles of naval or military stations 
need not have been in actual operation on or before August 13th, 1912, 
to obtain a licence for a restricted amateur station. 


11. Any person applying for a duplicate licence to replace an original — 


which has been lost, mutilated, or destroyed, will be required to submit 
an affidavit to the Bureau of Navigation through the radio inspector or 
examining officer issuing the original, attesting the facts regarding the 
manner in which the original was lost, mutilated, or destroyed. 


The Commissioner of Navigation will consider the facts in the case _ 


and advise the radio inspector or examining officer in regard to the 
issue of a duplicate licence. A duplicate licence will be issued under 
the same serial number as the original and marked ‘‘ Duplicate” in 
red across the face. 


12. These instructions may be amended and supplemented from 
time to time. 


HE Minister of Marine of the United States of America has i 


notified to the Berne Bureau that the following information 
is to be published :-— 


1. The Departments of the United States Government which are 


concerned with wireless telegraphy regret that they have not yet been 
able to make arrangements with the land telegraph of the United States 
owing to the fact that these are in the hands of commercial companies, 
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and have nothing to do with the Government. The idea was to arrange 
for the free transmission over the land telegraph, in accordance with 
Article 14, paragraph 2, of the Rules of Service of the London Conven- 
tion. The information to be transmitted free of charge was all such as 
related to the date and the hour of the handing in of radiotelegrams 
on board ship. But the transmission of such information over land 
lines being subject to a tax, the Government of the United States 
cannot, at present, conform strictly to this rule of the Convention. 
The declaration of the American delegation contained in Article 2 of the 
Fina! Protocol made provision for such a possible outcome, although 
its exact nature was not actually set forth. 


2. Multiple radiotelegrams, such as are mentioned in Article 38, 
paragraph 5, of the Rules of Service, will be accepted as multiple 
messages in all wireless transmission between ship and shore stations, 
but all the companies operating land telegraph lines in the United States 
will consider, and will charge for, a multiple wireless message as con- 
sisting of so many individual telegrams as the addresses it bears may 
indicate. 


3. The United States is not a member of the International Tele- 
graphic Union, and consequently is not bound to execute the rules 
laid down in Article 38, paragraph 8, of the London Convention Rules 
of Service concerning urgent radiotelegrams. The laws of the United 
States regulating all reciprocal arrangements between the States forbid 
the use of the privilege, and consequently all telegraph companies will 
not allow any priority in favour of telegrams for which any additional 
tax may have been paid. 


URUGUAY 


IRELESS Telegraphy in Uruguay is controlled by the 

Ministry of War and Marine, and all work in connection 
with the administration of Wireless Telegraphy and the granting 
of licenses is directed by the Inspector General for Wireless 
Telegraphy, Don Bernardo Kayel. 


In January, 1912, the Uruguayan Government issued a Decree 
compelling ships carrying passengers between the harbours of 
the Republic and those of foreign countries to be fitted with wire- 
less telegraph installations. The carrying out of this Decree is 
entrusted to the General Inspection of National Services of Wire- 
less Telegraphy :— 

1. Commencing from May rst of the present year (1912) all the ships 
carrying passengers between the harbours of the Republic and those 
of foreign countries shall be fitted with radiotelegraph installations. 
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2. The said installations shall be designed to receive and transmit: 
telegrams up ‘to a distance of not less than one hundred: kilometres on’ 
the ships of river navigation, and four hide kilometres on those: of 


the oceanic navigation. 


3. The installations shall be permanently kept in good conditions 
ot working, and Expavie of intercommunicating with ne stations of Bsa: 


Republic. | 


4. The stations shall be i in charge of persons well acquainted with 
the use of radiotelegraph apparatus. 


5. The service of the stations shall be entirely in apace waa 


the provisions of the International meat le! Convention. 


the rine fixed, the Cones hase of the National Soe of Wire. 


less Telegraphy of the characteristics, system, power, etc., of the radio-. 


telegraph apparatus to be fitted on the ships of their companies. 
7. The ships which after expiration of the time fixed by Article 1 


have not complied with the provisions of this Decree, shall not be’ 


authorised to carry passengers in the harbours of the Republic. 
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WIRELESS TELEGRAPH STATIONS 
OF THE WORLD 


A. Land Stations 
B. Ship Stations 


HE tables of land and ship stations set out in the follow- 

ing pages should be consulted in conjunction with the map 
of wireless telegraph stations of the world inserted at the 

end of this book. The stations have been grouped together under 
the names of the countries in which they are established, and 
these countries have been arranged in alphabetical order; there- 
fore no difficulty is likely to be experienced in locating any par- 


~ ticular station. 


The call letters of every station are given. Recently, however, 
the International Bureau has allotted a revised list of combina- 
tions and call letters to signatories of the Convention, and on 
p. 517 is published a list showing the call letters which 
have been reserved for the exclusive use of the respective 


countries. 


An alphabetical list appears on pp. 518 to 559 which contains 
call letters for all stations (land and ship), together with the 
number of the page whereon particulars of each station are to be 


found. 


Owing to the present war and the difficulty of obtaining in- 
formation from some sources, this section cannot be complete at 
the date of publication, but every care has been taken to make 


the list as up-to-date and as accurate as possible. 


Stations which are of a private or experimental character 
do not figure in the lists, except where the information available 


has been such as to justify their inclusion. 
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NOTES 


Land Stations 


1. Meteorological forecasts are transmitted free of charge by coast 
stations to vessels at the following hours (Melbourne time) :—Adelaide 
Radio, 7 p.m. and 8.30 p.m.; Melbourne Radio, 7.30 p.m. and g p.m. ; 
Sydney Radio, 8 p.m. and 9.30 p.m.; Hobart Radio, 10 p.m.; Brisbane 
Radio, 10.30 p.m. and 11 p.m. 


2. The station transmits time signals at 10 a.m. and Io p.m. 


3. For long-range communication. 
4. 4 hours 17 minutes later than Greenwich time. 


5. The hours are extended on the dates of arrival and departure 
of the regular steamers of the Compagnie Belge Maritime du Congo. 


6. Station open for public correspondence in the inland service of 
the Belgian Congo. 


7. The station also communicates by radiotelegraphy with Loango. 


8. For correspondence with the Belgian Government steamers on 
the voyage between Dover and Ostend. No special coast charge. The 
total wireless charge is fixed at fr. 1.50 per radiotelegram of 10 words 
or less, with fr. 0.10 additional for each word over ten. 


g. In the case of radiotelegrams originating at or intended for 
Bahia (San Salvador), the charge for transmission between the 
coast station and Bahia is included in the coast charge. 


10. In the case of radiotelegrams originating at or intended for 
Rio de Janeiro, the charge for transmission between the coast station 
and Rio de Janeiro is included in the coast charge. 


11. In the case of radiotelegrams originating at or intended for 
Campos or Rio de Janeiro, the charge for transmission between the 
coast station and Campos or Rio de Janeiro is included in the coast 
charge. 
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12. In the case of radiotelegrams originating at or intended for 
Fernando de Noronha or Recife (Pernambuco), the charge for trans- 
mission between the coast station and Fernando de Noronha or Recife 
is included in the coast charge. 


13. Under construction. 


14. In the case of radiotelegrams originating at or intended for 
Pelotas or Rio Grande do Sul, the charge for transmission between the 
coast station and Pelotas or Rio Grande do Sul is included in the coast 
charge. 


15. In the case of radiotelegrams originating at or intended for 
Florianopolis (Desterro, Santa Catharina), the charge for transmission 
between the coast station and Florianopolis is included in the coast 
charge. 


16. The handling of public correspondence has been suspended. 


17. In the case of radiotelegrams originating at or intended for 
Santos, the charge for transmission between the coast station and 
Santos is included in the coast charge. 


18. The hours of service are extended when necessary. 


19. In the case of radiotelegrams originating at or intended for 
Olinda or Recife (Pernambuco), the charge for transmission between 
the coast station and Olinda or Recife is included in the coast charge. 


20. The station also exchanges public and official correspondence 
with Trinidad. | 


21. The station is open primarily for the ordinary telegraph service; 
and communicates with ships only in case of distress. 


22. Burmese time; 6 hours 30 minutes in advance of Greenwich 
time. 


23. During the day-time the station is largely occupied with inland 
communication. ; 


24. The station receives from the Director-General of Observatories 
daily at about 1 p.m. a concise telegram concerning atmospheric condi- 
tions over the Arabian Sea, for communication to ships at their request. 
The charge for these radiotelegrams—viz., fr. 0.40 per word—is debited 
to the ships. When there is nothing special to communicate, these 
radiotelegrams contain simply the word ‘Normal.’ In stormy 
weather the Meteorological Department gives due warning. | 
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25. The station receives from the Director-General of Observatories 
daily at about 1 p.m. a concise telegram concerning the atmospheric 
conditions over the Bay of Bengal for communication to ships at their 
request. The charge for these radiotelegrams—namely, fr. 0.40 per 
word—is debited to the ships. These radiotelegrams contain the word 
‘‘Flags,’’? followed by four code letters indicating the predominant 
atmospheric conditions over the four quarters of the Bay of Bengal. 
In stormy weather the Meteorological Department adds a short notice 
in plain language. 


26. In advance of Greenwich time by 3 hours 51 minutes. 


27. Time of British India; 5 hours 30 minutes in advance of Green- 
wich time. 


28. The station also exchanges public and official correspondence 
with Berbera Radio. 


29. The station also exchanges public and official correspondence 
with Aden Radio. 


30. In the case of radiotelegrams neither originating at nor intended 
for Berbera itself, the coast charge is included in the charge for trans- 
mission between Aden Radio and Berbera Radio. 


31. 5 hours 7 minutes 10.65 seconds west of Greenwich. 


32. The station also communicates by radiotelegraphy with Miami, 
Florida. 


33. In the case of radiotelegrams originating at or intended for 
Port of Spain (Trinidad) or Scarborough (Tobago), the charge for 
transmission between the coast station and either of these places is 
included in the coast charge. The charges applicable to the trans- 
mission of radiotelegrams to other places will be notified to ship 
stations by the coast station. 


34. The station also exchanges public and official correspondence 
with Tobago. 


35. Accounts should be rendered to the Marconi Wireless Tele- 
graph Company of Canada, Montreal. 


36. This charge is reduced to fr. 0.15 for press radiotelegrams. 
37- Cape Sable and Sable Island communicate with the land 


telegraph system through Camperdown. Radiotelegrams exchanged 
between Cape Sable or Sable Island and Camperdown are subject to a 


was tgs 
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retransmission charge of fr. 0.30 per word, with a minimum of fr. 3.00 
per radiotelegram. This charge should be credited to the Marconi 
Wireless Telegraph Company of Canada, Montreal. All accounts 
should be rendered to this Company, 


38. In the case of radiotelegrams originating at or intended for 
Nassau, the charge for transmission between the coast station and 
Nassau is included in the coast charge. 


39. For radiotelegrams sent by or addressed to the commander of 
a ship and relating to the service of the ship, the coast charge is 
25 centimes per word, with a minimum of fr. 2.50 per radiotelegram. 
The preamble of such radiotelegrams should contain the service instruc- 
ton 5 5B. 


40. For radiotelegrams sent from or addressed to ships engaged in 
the local service between Victoria, Vancouver and Seattle, the coast 
charge is fr. 0.15 per word, with a minimum of fr. 1.50 per radio- 
telegram. The preamble of such radiotelegrams should contain the 
service instruction F B. 


41. Accounts should be rendered to the District Superintendent, 
B. C. Division, Government Wireless Service, Victoria, B.C. 


42. The station is open only during the season of navigation, 
approximately April to December. ' 


43. The station is open for public correspondence in the inland 
service. 


44. Pacific time; 8 hours later than Greenwich time. 
45. 4 hours later than Greenwich time. 


46. The station receives weather forecasts from the Canadian 
Meteorological Service at 10 p.m. These advices will be transmitted 
free to any ship station on request. In addition, the station transmits 
without coast charge radiotelegrams of the following kinds :— 


1. Any message concerning the navigation of a vessel sent 
by the captain of the vessel and intended for any department of 
the Government, any officer of the Government, or the officer in 
charge of the coast station. 


2. Messages exchanged between the captain of any vessel and 
any person whatsoever concerning the state of the weather, the 
condition of tide or ice, or reports on aids to navigation. 
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47. Public correspondence is admitted, without any coast charge, 
when the station is for the time being not engaged with official 
correspondence. 


48. Small auxiliary station of the Radiotelegraph School. 


49. Five hours later than Greenwich time. 


so. Station belonging to the Marconi International Marine Com- 
munication Company, London, and the Eastern Extension Australasia 
and China Telegraph Company, London; the station is operated and 
controlled by the latter company. 


si. The station exchanges public correspondence with Curagao. 


s2. The station also exchanges public correspondence with Aruba 
and Bonaire. 


53. Radiotelegraphic communication with ships at sea only in 
case of distress. 


s4. Radiotelegrams are accepted only at sender’s risk. 
ss. For the present no coast charge is made. 
56. Later than Greenwich time by 3 hours 55 minutes. 


57. The station accepts only messages received from Mogadiscio 
TS AG. 


58. This station also communicates by radiotelegraphy with the 
other stations in the Fiji Islands. The charge for the transmission 
of radiotelegrams between two coast stations in the Fiji Islands is 
fr. 0.30 per word. In addition, the station exchanges meteorological 
telegrams with ships in stormy weather. 


sg. Twelve hours in advance of Greenwich time. 


60. From Monday to Friday, 9 a.m. to 1 p.m., 2 p.m. to 3 p.m., 
or until the completion of the work, and at 7 p.m. until the completion 
of the work; Saturday, 9 a.m. to 1 p.m., or until the completion of the 
work; Sunday and public holidays, 8 a.m. to 8.30 a.m., and at 7 p.m. 
until the completion of the work. 


61. The coast charge is reduced to fr. 0.15 per word for corre- 
spondence with ships engaged in a regular service between France on 
the one hand and Corsica, Algeria and Tunis on the other. 


_ eine 
a 
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62. The coast charge is reduced to fr. 0.15 per word for corre- 
spondence with ships whose home ports are on the coast of the English 
Channel and the Straits of Dover, and which are engaged in a regular 
service between France and England. 


63. Experimental station, also open for distress calls. 


64. Station of the State Railway Administration used to conduct 
the marine business of the ships employed on the service between 
Dieppe and Newhaven. 


6s. The station also communicates by radiotelegraphy with Boma 
and Brazzaville. 


66. Continuous service during the voyages of the regular steamers. 
67. Meteorological telegrams are transmitted at 9.30 a.m. 


68. The wave-length of 1,600 metres is used for communication 
with Rufisque. The station also listens on the wave-length of 300 
metres. 


6g. The station also listens on the wave-length of 300 metres. The 
wave-length of goo metres is used in particular for communication with 
Rufisque. 


70. The station connects with the inland telegraph system through 
the Rufisque station. The charge applicable to transmission in either 
direction between Port-Etienne and Rufisque is fr. 0.30 per word. 


“1. The station also listens on the wave-length of 300 metres. 
The wave-length of 1,600 metres is used for transmission and for all 
communications with Port-Etienne and Conakry. 


42. The station exchanges radiotelegrams with Port-Etienne and 
Dakar and only communicates with ships as substitute for Dakar. 


73. The working of the station is temporarily suspended. 


74. For telegrams of which the only wireless transmission takes 
place between the lightship and the shore, a fixed charge of fr. 1.00 
per telegram only is collected, in addition to the ordinary charges for 
transmission over the land lines. 


75. Public correspondence restricted to urgent messages relating 
to navigation. 


“6. The station communicates only with the ships of the Nord- 
deutscher Lloyd Company and only as regards the reception of radio- 
telegrams. ; 
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+7. Storm-warnings directed to the German Baltic coast are trans- 
mitted three times on the wave-length of 450 metres, as soon as the 
station has the information. They are repeated once at 1 p.m. and 
1r p.m. (Central European time). For other warnings of storms, see 
Cuxhaven and Norddeich. 


78. When the working of the Norddeich station is interrupted, 
storm-warnings are transmitted three times, as required, on the wave 
length of 1,650 metres, as soon as the station has the information. 
They are repeated once at 1 p.m. and 311 p.m. (Central European 
time). Storm-warnings directed only to the German Baltic coast are 
sent out by the Bulk station. 


79. The station is prepared to receive calls chiefly during the first 
15 minutes of each of its hours of service. 


80. The station communicates only with fishing and coasting 
vessels. 


81. The station transmits on the wave-length of 1,650 metres : 


a. Time-signals: noon and midnight (Greenwich mean time). 
Method of transmission : 
From 11.53 to 11.55, preparatory signals vvvv..... 
at 11.57! 47” —.—.— (call) 
— ...— (call signal of Norddeich) 
—— —— ——.. (Greenwich mean time) 
at 11.58! 38” —.—.— (call) 
From 11.58’ 46” to 11.58! 50” 
ne EERO sO ay tT. 56. O67 
»»  11.59/ 06” ,, 11.59’ 10” | a dash lasting }-second at the end of 
93 aut 1-50 30 ue sa tO a0. each second precisely. 
py 1 SO CAO tad. 50 WhO. 
oo TLL 5O B50 need 2. COMOO. 
at 12.00’ 06” .—.—. (end) 


b. Notices of importance intended for navigators (displacement 
of lights, etc.) transmitted as required, and repeated three times, 
as soon as received. These messages are repeated three times 
immediately after the time-signals, at noon and midnight (Green- 
wich mean time). 


c. Meteorological telegrams, daily at 1 p.m. (Central European 
time). 

d. Storm-warnings intended for the German North Sea coast, 
transmitted as required, and repeated three times, as soon as 
received. These warnings are repeated once at 1 p.m. or 11 p.m. 
(Central European time). When the working of the Norddeich 
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station is interrupted, the storm-warnings are sent out in the same 
manner by the Cuxhaven station. Storm-warnings intended only 
for the German Baltic coast are sent out from Bulk. 


82. Official correspondence with Tralleborg and with the ferry- 
boats of the Sassnitz-Tralleborg line, concerning the railway traffic. 


83. Public correspondence with the ferry-boats of the Sassnitz- 
Tralleborg line. 


84. The station is prepared to receive calls chiefly during the first 
fifteen minutes of the second half of each of its hours of service. 


85. The station also communicates by radio-telegraphy with 
Santa Isabel de Fernando Poo. 


86. Twenty minutes later than Central European time. 


87. a. Time-signals automatically regulated, on the wave-length of 
1,250 metres, daily at noon and 8 p.m. (time of the east coast of China, 
eight hours in advance of Greenwich mean time). 


Method of transmission : 


BOG EO) XO. wre la os for tuning. 
57! 55"—s6" dash 59’ 08”—o" dash 
g7—c8" dash 10" dot 
59”"—60" dash 16”—17" dash 
58’ 08"—09" dash | 18”—19" dash 
sar dot 20! dot 
18’—19"” dash 26"—27" dash 
Bo) dot 28”—29" dash 
28"—29" dash 30” dot 
30” dot 30% 37) .Gasit 
38’—309" dash 38”—39" dash 
40" dot 40” dot 
48"—49" dash 46"—47" dash 
50" dot 48"—49" dash 
55"—s6" dash Sou dot 
57.8" dash 55’—56” dash 
59”—60” dash 57’—58” dash 
59! 06"”—o7" dash 59’—60” dash 


A dash lasts 1 second. 
A dot lasts 4+ second. 


_b. Signals giving warnings of typhoons, storm-warnings, and 
urgent notices of importance intended for navigators (displacement 
of lights, etc.) transmitted on the wave-length of 600 metres as soon 
as received, 
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c. Meteorological telegrams concerning the prevailing con- 
ditions at 6 a.m. (time of the east coast of China), and, where 
necessary, a repetition of the storm-warnings immediately after the 
second transmission of the news messages of the Ostasiatischer 
Lloyd on the wave-length of 1,250 metres. 


The news messages are transmitted on the wave-length of 
1,250 metres at 2 a.m. and 3 p.m. (time of the east coast of 
China); between the first and the second transmission there is a 
break of fifteen minutes. 


88. At the request of ships, and on payment of the charges, trans- 
mission of meteorological reports (not more than twenty words), giving 
the following information: 


a. A general summary of the atmospheric conditions of the 
morning of the day of transmission of the report; 


b. A forecast of the weather—strength and direction of the 
wind—applicable to the German North Sea coast for the day 
(midnight to midnight) following the transmission of the forecast; 


c. A storm-warning, if required. 
Charge per word: fr. 0.18, without minimum. 


89. At the request of ships, and on payment of the charges, trans- 
mission of meteorological reports (not more than twenty words), giving 
the following information : 


a. A general summary of the atmospheric conditions of the 
morning of the day of transmission of the report; 


b. A forecast of the weather—-strength and direction of the 
wind—applicable to the west part of the German Baltic coast for 


the day (midnight to midnight) following the transmission of the 
forecast ; 


c. A storm-warning, if required. 
Charge per word: fr. 0.18, without minimum. 


go. At the request of ships, and on payment of the charges, trans- 
mission of meteorological reports (not more than twenty words), giving 
the following information : 


a. A general summary of the atmospheric conditions of the 
morning of the day of transmission of the report; 


b. A forecast of the weather—strength and direction .of the 
wind—applicable to the east part of the German Baltic coast for 


the day (midnight to midnight) following the transmission of the 
forecast ; 
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c. A storm-warning, if required. 
Charge per word: fr. 0.18, without minimum. 


gi. Special correspondence, including official and ordinary tele- 
srams exchanged. with Rathlin Island. 


92. For radiotelegrams exchanged with all ships except those 
making regular voyages not exceeding 1,000 miles to or from a port 
in the United Kingdom. In the case of radiotelegrams originating in 
or destined for the United Kingdom, the charge is fr. 0.67 per word, 
including the coast charge and the charge for transmission over the 
telegraph lines of the United Kingdom. 


93. For radiotelegrams exchanged with ships making regular 
voyages of more than 200 miles but not more than 1,000 miles to or 
from a port in the United Kingdom. In the case of radiotelegrams 
originating in or destined for the United Kingdom the charge is fr. 0.37 
per word, with a minimum of fr. 2.22 per radiotelegram, including the 
coast charge and the charge for transmission over the telegraph lines of 
the United Kingdom. | 


94. For radiotelegrams exchanged with ships making regular 
voyages of 200 miles or less to or from a port in the United Kingdom. 
In the case of radiotelegrams originating in or destined for the United 
Kingdom the charge is fr. 0.20 per word, with a minimum of fr. 2,00 
per radiotelegram, including the coast charge and the charge for trans- 
mission over the telegraph lines. 


gs. A fixed charge of fr. 1.00 per radiotelegram is made, in addition 
to the ordinary telegraph charges. 


96. The station also communicates with Grand Marais (United 
States). 


97. Special correspondence, including official and ordinary tele- 
grams exchanged with Tobermory. 


98. Special correspondence with the Dieppe coast station. 


99. The wave length of 600 metres is used solely for communication 
with Scheveningen-Port. Such communication takes place only in case 
of urgent need. 


100. Special correspondence,. including official and ordinary tele- 
grams exchanged with Ballycastle, Antrim. 


tor. Special correspondence, including official and ordinary tele- 
grams exchanged with Hunstanton. 
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102. Special correspondence, including official and ordinary tele- 
grams exchanged with Lochboisdale. 


103. Correspondence restricted to messages exchanged with the 
steamers of the South Eastern and Chatham Railway Company. 


104. Correspondence restricted to the transmission of radiotele- 


grams to ships at sea when they are out of range of any other British 
station. 


105. The station is intended for: (a) the transmission to the 
Scheveningen-Port coast station of telegrams received by means of flag 
signals from ships passing within sight, or the retransmission by 
means of these signals, to such ships, of telegrams sent to it through 
the Scheveningen-Port coast station; (b) meteorological services. 


106. Telegrams originating on or intended for ships and forwarded 
through Scheveningen-Port are subject to the coast charge of 
Scheveningen-Port, the charge for transmission over the inland tele- 
graph lines, and a fixed charge of fr. 1.00 per telegram. 


107. The station transmits on a wave length of 1,800 metres two 
messages, one at 11.15 a.m., the other at 11.15 p.m. (Greenwich time), 
which are made up as follows :— 


(a) Daily, except on Sundays and holidays, a meteorological 
telegram preceded by the letters K.N.M.I. 


(b) The storm signal, when there is one, in Dutch and English. 


As the station does not send out the meteorological telegram 
on Sundays and holidays, the storm signal, when there is one, is 
on those days preceded by the letters K.N.M.I. 


(c) Advice to navigators (alterations of lighthouses, lightships, 
and lightbuoys, the presence of derelicts, and the disappearance or 
displacement of lightships, lightbuoys, or important buoys) sent 
out in Dutch as well as English; the advice in Dutch will be 
preceded by the letters N.B.A.Z. 


If there is no advice to navigators, the message will consist only 
of the meteorological telegram preceded by the letters K.N.M.I., 
completed where necessary by the storm signal. 


If there is no storm signal, but only an advice to navigators, 
the latter will be preceded by the letters N.B.A.Z. On Sundays and 
holidays, if there is no signal of either kind, no message will be 
sent out, 


es 
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The messages will be transmitted three times in succession. 
The first time they will be transmitted quickly, and the second and 
third times slowly. 

On request, the messages or a part of them will be transmitted 
to ships by means of the normal wave length at other times, in 
return for a charge which may not exceed that for a radiotelegram 
of 20 words, and which will be debited to the ships. 


108. The charge applicable to the transmission of radiotelegrams 
between the stations of Italian Somaliland is fixed at fr. 2.52 per radio- 
telegram of ten words or less, with fr. 0.25.20 additional for each word 
over ten. 


109. Exclusively for the service of the steam ferry-boats of the 
Strait of Messina. 


110. The ‘station also transmits messages to the coast station 
Massaua. Charge per word: fr. 0.60 for private telegrams ; in0-80 
for press telegrams. : 


111. The station transmits each day a time signal for the use of 
shipping in South African waters. This signal is actuated from the 
Royal Observatory at the Cape and preceded by the usual warning 
signal from Capetown. The time signal proper consists of twelve dashes 
divided into five groups, the commencement of the separate dashes 
corresponding exactly with the following Greenwich mean times: 


GROUP I. GROUP II. GROUP IIl. GROUP IV. GROUP V. 
8.59’ 30” 8.59' 38" 8.59 44" 8.59/ 48" 8.59' 54" 
8.59! 32" 8.59/ 40” 8.59 50" 8.59’ 56" 
8.59/ 34” 8.59/ 58” 

9.00! 00” 


112. The station only transmits ordinary telegrams originating in 
or intended for Montenegro. 

113. The station transmits on the wave length of 600 metres each 
night, except Sunday, the mean time of Central Japan (time of the 
meridian 135° E.). 

Form of transmission : 


From 8.59! 00” to 8.59! 55” --- —, etc. 

Be G.O0 OD) 4) 00.4. Ob ate 

" Nn 
Bee 0600. 30 0-08.55 Ses A ee oe a a a BOLO. 
6.0100), 0.01. Gi = 

" I ¥ 
Be eeG-01' 30. 599-010 «55 be ee ne ew ee y CLC. 
fee G,.62') 007.4,4.0.025.01) == 

" N 
fe d.G2" 30" 459-02) 55 —- —..., ete. 
Pe tec03! 00". 1%; 9103! :dah. ja 

/ " f " ihioe Pa 

ids 9.03 30 ats 9-03 a5 Ser 3 etc, 
Peeaotalioa® \y)g.o4'io1%) ) 
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114. This charge includes the charge applicable to the transmission 
over the lines of the Japanese telegraph service of radiotelegrams 
originating in or intended for the Empire of Japan and Southern 
Manchuria; but for urgent radiotelegrams there is an additional charge 
of fr. 0.25 per word. 


115. The station also communicates by radiotelegraphy with 
Dzaoudzi. In case of interruption of the inland telegraph lines, the 
Diégo-Suarez and Majunga stations exchange by radiotelegraphy the 
inland and international correspondence. 


116. The station also communicates by radiotelegraphy with 
Majunga. 


117. Rate applicable to radiotelegrams to or from vessels trading 
to ports outside Australasia. 


118. The station also exchanges ordinary telegrams originating in 
or intended for Lower California. 


119. The station also exchanges ordinary telegrams originating in 
or intended for the peninsula of Yucatan. 


120. The station transmits the time of the meridian of Tacubaya 
daily at noon in the following manner : 


From 11.55 a.m. to noon: repeated transmission of the inquiry 
signal ‘“CQ”’; then repeated transmission of the signal ‘XH ” 
(time of Tacubaya) ; 


At noon: transmission of the word ‘ noon,’ always followed 
by a free announcement of the state of the weather. 


On request, this announcement will also be transmitted to 
ships at other times, in return for a charge which must not exceed 
that for a radiotelegram of twenty words and which will be debited 
to the ships. 


During the transmission of the time-signals and of the 
meteorological announcement at noon, all other transmission will 
be stopped, except distress calls. Special warnings necessitated 
by sudden changes in the state of the atmosphere, by accidents at 
sea, and by the derangement or displacement of signs intended as 
aids to navigation (buoys, sea-marks, etc.), will also be transmitted 
free. 


121. Six hours 36 minutes 46.67 seconds later than Greenwich time. 


122. In advance of Greenwich time by 11 hours 30 minutes. 
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123. Meteorological radiotelegrams are sent free of charge and as 
opportunity offers. 


124. Western European time: October—March, 8 a.m. to 5 p.m.; 
Sundays and holidays, 8 a.m. to I p.m. April—September, 8 a.m. to 
2 p.m., 3 p.m. to 7 p.m.; Sundays and holidays, 8 a.m. to 1 p.m. 


125. The station is open for a few months only during the year, 
approximately from July to October. 


126. The night service is performed alternately by the Flekkero 
and Tjém6 stations. Flekkero is open during the nights of Tuesday, 
Thursday, and Saturday. Tjomo is open during the nights of Monday, 
Wednesday, and Sunday. The service between 8 a.m. Sunday and 
8 a.m. Monday is performed alternately by the two stations. 


127. During the months from May to September. 

128. During the months from October to April. 

129. From the 15th of June to the 30th of September. 
130. From the 1st of October to the 14th of June. 


131. Rést and Sorvaagen intercommunicate by means of wireless 
telegraphy. 


132. The station also exchanges radiotelegrams with the other 
coast stations situated in the Azores, within its radius of operation. A 


133. Public correspondence limited to the ships Dacia CVD, 
Imparatul Traian, Principesa Maria, Regele Carol I and Romania. 


134. The station applies special rates; they vary according to the 
zone. 


135. The station communicates only with-Nicolaiewsk RNL. 


136. The station also communicates by radiotelegraphy with 
Kerbinskaia. 


127. Station reserved for the Service of the Gulf of Riga. 
138. The station is open only during the season of navigation. 


139. The coast charge is reduced to fr. 0.13 per word for corre- 
spondence with Russian ship stations. 


140. For radiotelegrams exchanged between the stations Rade de 
Taganrog and Taganrog, there is an additional charge of fr. 0.40 per 
radiotelegram, plus fr. 0.025 per word. 
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141. The station transmits each day, at 1 p.m., a report in plain 
language containing information concerning the meteorological con- 
ditions prevailing on the whole of the coast of the Union of South 
Africa, 


142. With the wave length of 1,800 metres. 


143. The station transmits only correspondence of the Compafiia 
Trasatlantica. 


144. The station communicates only with the steam ferries Cabrillo 
and Hermosa, and with the coast stations Los Angeles California 
KEX, and East San Pedro California. 


145. Opened provisionally. 


146. The station also communicates by radiotelegraphy with 
Duala. For correspondence with the Cameroons the coast charge is 
reduced to fr. 0.35 per word, without minimum. 


147. In the case of radiotelegrams addressed to tthe island of 
Fernando Po, the charge for delivery to destination is included in the 
coast charge. Moreover, there is no minimum charge for this class of 
message. 


148. Correspondence with the ferry-boats of the Tralleborg-Sassnitz 
line. 


149. Official correspondence with Sassnitz and with the ferry-boats 
of the Tralleborg-Sassnitz line, concerning the railway traffic. 


150. The coast charge is reduced to fr. 0.15 per word for corre- 
spondence with ships engaged in a regular service between France on 
the one hand, and Corsica, Algeria, and Tunis on the other. 


151. The station also communicates with Brooklyn, New York. 


152. The reception and despatch of messages may be suspended for 
short periods, and the station is subject to be closed at short notice. 


153. Acts as a retransmitting station for Port Nelson, Manitoba. 


154. The station also exchanges public and official correspondence 
with Zanzibar. 


155. The station also exchanges public and official correspondence 
with Pemba, Zanzibar. 


156. Station reserved for Marconi service radiotelegrams; general 
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public correspondence is accepted only in case of accident to the station 
East San Pedro, California. The station also communicates with 
Avalon, California. 


157. The station sends time-signals for five minutes on wave length 
of 2,500 metres commencing at 11.55 a.m. and 9.85 p.m. every day, 
Sundays and holidays included. Final signals at noon and 1o p.m. 
(time of the meridian 75° west of Greenwich). Every tick of the standard 
clock of the Naval Observatory, Washington, is transmitted as a dot, 
omitting the 29th second of each minute, the last five seconds of each 
of the first four minutes, and finally the last ten seconds of the last 
minute. The noon and to p.m. signal is a dash. Immediately after trans- 
mitting these signals at Io p.m., the station transmits on the same 
wavelength information received from the Hydrographic Office during 
the preceding 24 hours relating to matters of navigation. 


158. For radiotelegrams exchanged with ships performing voyages 
between two ports of the American continent. 


1sg. For radiotelegrams exchanged with ships in transoceanic 
service. 


160. Each naval coast station situated within the continental limits 
of the United States of America and of Alaska, as soon as it is advised of 
any danger to navigation (the presence of derelicts, displacement of light- 
ships, etc., etc.), will immediately transmit the information on wave- 
lengths of 600 and 1,000 metres. Such information will be repeated at 
8 a.m., noon, 4 p.m., and 8 p.m. (local time). Naval coast stations of 
the Atlantic receiving information of this kind will forward it by radio- 
telegraphy to Arlington Radio, and it will be re-transmitted by that 
station daily at 10 p.m. on the wavelength of 2,500 metres. All radio- 
telegraph stations will broadcast these messages in their turn on wave- 
lengths of 600 and 1,000 metres at 8 a.m., noon, 4 p.m., and 8 p.m. 
The foregoing procedure will also obtain on the Pacific Coast, with the 
difference that the reports of coast stations will be transmitted to Mare 
Island, and will be re-transmitted by that station (for the present) to all 
other coast stations of the Pacific. 

% 


161. The station handlés public correspondence im cases of distress, 
when the coast rate will be furnished on request. 


162. The station sends time-signals daily at noon (time of the 
meridian 75° west of Greenwich), Sundays and holidays excluded, on the 
wave length of 1,000 metres. The manner in which these time signals 
are transmitted is the same as that indicated in Note 157. 


163. The station sends time signals daily at 11.55 a.m. and 9.55 p.m. 
The final signal is sent at noon and Io p.m. respectively (time of the 
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meridian 120° west of Greenwich). The manner in which these time 
signals are transmitted is the same as that indicated in Note 157. The 
time is furnished by the Observatory at Navy: Yard, Mare Island, 
California. 


164. The station communicates with the coast through Beaufort, 
North Carolina. 


165. The station furnishes free information of interest to ships on 
request. 


166. The operator is generally at the receiver at the beginning of 
each hour. 


167. 15th April—15th December: 7 a.m.—noon, 1 p.m.—6 p.m. 
and 7 p.m.—8 p.m.; 15 December—1sth April: 7 a.m.—noon, 1 p.m.— 
7 p-m. (time of the meridian go° west of Greenwich). 


168. The station sends time-signals daily at noon (time of the 
meridian 120° west of Greenwich), Sundays and holidays excluded. The 
manner in which these time signals are transmitted is the same as that 
indicated in Note 157. Time furnished by Observatory at Navy Yard, 
Mare Island, California. 


169. Army Signal School. 
170. Coast Artillery School. 


171. The station exchanges public correspondence with El Paso 
Texas, Phoenix Arizona, and Los Angeles California KLS. 


172. The station communicates with the coast through Charles- 
ton South Carolina, and Beaufort North Carolina. 


173. The station communicates with the coast through Newport, 
Rhode Island NAF. 


174. The station transmits daily news without charge, using the 
wave length of 1,610 metres. , 
& 


175. The wave length of 1,800 metres is used for special corre- 
spondence. 


176. The wave length of 1,610 metres is used for special corre- 
spondence with New York WHI. 


177. On Mondays and Thursdays the station closes at midnight. 


178. Long-range station. 


Notes—-Land Stations | 375 


— 


179. The wave lengths exceeding 1,600 metres are used for long- 
range and special correspondence. 


180. A daily bulletin is transmitted from 9.05 p.m. to 11 p.m. (time 
of the meridian 75° west of Greenwich). 


181. For radiotelegrams transmitted a distance exceeding 400 miles. 


182. The wave length of 2,040 metres ts employed for long-range 
correspondence. 


183. The station transmits weather reports daily at 8 a.m. (time of 
the meridian 75° west of Greenwich). 


184. Signal Corps Laboratory (experimental). 
18s. Bureau of Standards (experimental). 


186. The station is reserved for general public service overland with 
Fort Worth, Los Angeles California KLS, and South San Francisco. 


187, Wanamaker. 


188. For radiotelegrams exchanged with ships performing voyages 
between two ports of the American continent: fr. 0.15 per word, 
minimum fr. 1.50; for radiotelegrams exchanged with ships on trans- 
oceanic service: fr. 0.60 per word, minimum fr. 6; for radiotelegrams 
exchanged with the ships Hermosa and Cabrillo: fr. 0.10 per word, 
minimum fr. 1. (Address and signature free of charge.) For radio- 
telegrams exchanged with Avalon, California: fr. 1.50 for the first ten 
words and fr. 0.10 for each additional word. (Address and signature 
free of charge.) 


189. On occasions when, for any reason whatever, the working 
of the Arlington Radio station is suspended, time signals are transmitted 
daily (Sundays and holidays excepted) at noon by the stations Newport 
Rhode Island NAF, New York NAH, Norfolk Virginia, and Charleston 
South Carolina. 


190. The long wave length is used for inland communication. 


191. The station also communicates with the other coast stations 
in China. ; 


192. Interior station. 


193. Time of the east coast of China, eight hours in advance of 
Greenwich time. 
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194. Correspondence restricted to the exchange of radiotelegrams 
with the other lighthouses in Chosen, with the ship Kosai Maru belong- 
ing to the Chosen Government and with Japanese warships. 


195. A service giving warning of the passage of cyclones has been 
organised, as an experiment, on the east, north-west, and west coasts 
of Madagascar. 

The warning telegram, originating at the Observatory at Antana- 
narivo, will be sent out at the even hours (except between midnight and 
6 a.m.) during the probable continuance of the cyclone in the zone 
within range of the stations. The warning will be sent out alternately 
by the Dzaoudzi and Majunga stations in the case of a cyclone affecting 
the region to the north-west of Madagascar or the Mozambique Channel, 
and alternately by the Dzaoudzi and Diégo-Suarez stations in the case 
of a cyclone affecting the regions to the north-east and east of 
Madagascar. 

This telegram will be preceded and followed by the warning signal 
————..—-—-—-— repeated at short intervals. If the warning 
signal only is sent out it will indicate, in the absence of precise in- 
formation, that there is reason to expect the passage of a cyclone. 

During the whole of this service the Dzaoudzi, Majunga, and 
Diégo-Suarez stations will remain on the watch, outside the regular 
hours of working, during the first quarter of each hour, except between 
2315 p10. and 62.1. 


196. The station also communicates by radiotelegraphy with Jap. 


197. The station also communicates by radiotelegraphy with Angaur 
and Nauru. 


198. Meridian 37° 30! east of Greenwich, 1 hour 30 minutes in 
advance of central European time. 


199. Rate applicable to radiotelegrams to or from vessels trading 
exclusively (a) between New Zealand and Australia, and (b) on the 
New Zealand coast. 


200. For press radiotelegrams the coast station rate is fr. 2.52 per 
too words or fraction thereof. 


201. In addition, a continuous listening service for distress signals 
will be maintained. 


202. The relaying rate is fr. 0.42 per word. 


203. The station also communicates by Ss sedate Tiel with other 
stations in North Borneo. 
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204. If necessary. 
205. Lighthouse. 


206. La Romana and San Domingo also communicate with each 
other by radiotelegraphy. Charge per word: fr. 0.40 without a minimum, 
This charge is reduced to fr. 0.20 for telegrams sent on the service of the 
San Domingo Government. 


207. For ordinary radiotelegrams. 


208. For radiotelegrams sent on the service of the San Domingo 
Government. 


209. The station communicates only with the ships of the New 
England Navigation Company, the Colonial Navigation Company, the 
T. A. Scott Company, and with Boston WCH. 


210. 3rd June—15th September, N; 15th April—3rd June, 7 a.m. to 
7 p.m. (time of the meridian 75° west of Greenwich); station closed 
during remainder of the year. 


211. The station communicates with Grand Marais. 

212. The station also communicates with Frankfort, Michigan. 
213. The station also communicates with Grand Haven. 

214. The station also communicates with Grand Marais. 

215. The station also communicates with Avalon, California. 


216. The station also communicates with Koko Head KHyJ 
(Hawaiian Islands). 


217. The station transmits weather reports to vessels on request. 
218. Address and signature free of charge. 


219. For correspondence exchanged with Los Angeles California 
KEX, and East San Pedro California, the charge is fr. 0.10 per word 
with a minimum of fr. 1.50 per telegram. Address and signature free 


of charge. 


220. Operated by the Delaware, Lackawanna, and Western Rail- 
road Company. 


221. The station communicates only with Scranton Pennsylvania, 
and with stations on moving trains between Hoboken New Jersey, and 


Buffalo New York State. 
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222. The station operates on the hour and half-hour. 


223. The station communicates only with Manitowoc, Ludington 
Michigan, and Manistique. Charge per word, fr. 0.15; minimum per 
telegram, fr. 1.50. 


224. The station communicates only with the ships of the Grand 
Trunk Railway Company and with Chicago and Milwaukee. 


225. The station communicates only with the ships navigating the 
Great Lakes and with Duluth Minnesota, Calumet Michigan, and Port 
Arthur Ontario. 


226. Station limited to private correspondence with San Francisco. 


227. For radiotelegrams exchanged with ships plying between New 
York City and points less than 200 miles distant by water. 


228. Operated by the United Fruit Company. 


229. Station limited to private correspondence with the ships of the 
New York and Porto Rico Steamship Company, the New York and 
Cuba Mail Steamship Company, and the Clyde Steamship Company. 


230. The station communicates only with Binghamton and with 
stations on moving trains between Hoboken New Jersey, and Buffalo 
New York State. 


231. Station reserved for correspondence with El Paso Texas, and 
Heeia Point (Hawaiian Islands). 


232. Station reserved for correspandence with El Paso Texas, 
Hollister California, and Los Angeles California KLS. 


233. The station communicates with Frankfort, Michigan. 
234. With the wavelength of 600 metres. 


235. The station also exchanges correspondence with Nassau 
(Bahamas). Charge, fr. 0.30 per word, without a minimum. 


236. For radiotelegrams exchanged with ships making voyages 
between Newport (Rhode Island) and ports not exceeding 200 miles 
distant. 


237. For radiotelegrams exchanged with ships making voyages 
between ports on the American continent more than 200 miles distant 
from Newport (Rhode Island). 


238. The station communicates only with South San Francisco. 
Charge per word, fr. 0.37.5; minimum per telegram, fr. 3.75. 
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239. Station limited to private correspondence with Lahaina. 


240. The station communicates only with Seattle (United States 
of America). 


241. For ordinary radiotelegrams. 
242. For press radiotelegrams. 


243. The station also exchanges private correspondence with 
Kaunakakai. 


244. The handling of public correspondence is temporarily sus- 
pended, with the exception that messages in plain language may be sent 
between officials or passengers of vessels and the agencies of such 
vessels, provided that they contain only matter relating to the affairs 
of the senders or addressees. 


24s. Commercial correspondence is temporarily limited. It is also 
subject to censor regulations and certain Government restrictions. 


246. With the wavelength of 2,500 metres. 


247. For radiotelegrams exchanged with ships subject to the ad- 
ministration of Australia or of New Zealand. 


248. Meteorological radiotelegrams are exchanged with vessels free 
of charge. 


249. For radiotelegrams exchanged with ships other than those 
subject to the administration of Australia or of New Zealand. 


250. When necessary, or when requested by vessels, the station 
transmits weather forecasts. 


Year-Book of Wireless Telegraphy and Telephony 


380 


— 00'r oro 
oo'F ov'o 
oo*F ov'o 
oo'F ov'o 
oo'Fv oto 
oo'F ov'o 
oo'y oto 
oo'F ovo 
oo'F oro 
oo'F ov'o 
oo'F oto 
ooh ovo 
oo ¥ ov'o 
oo'F ov'o 
ooh oro 
oo'F oto 
oo'F oro 
oo'F oro 
oo'F ovo 
oor oto 
oo'F oro 
oor ovo 
oo'yv oF'o 
oo'F oro 
oo’+ oro 
oo'r ovo 
oo'v oro 
oor or'o 
oor ovo 
oo'yv oF'o 
oor ovo 
oo'F oto 
oo'F oro 
oor obo 

*souely *souel yy 
“osieyy *pIoM 
WINUIUIY I9g 
‘esreyD digs 


1 


ZLZAZZAAZAZAS| 


‘urd § 03 ‘wd € 


Sure’ Ties0} “me \6 


ZAG 


‘urd $ 01 ‘urd € 
pwucee il) OU e LO 


ZALZLZALZAZAL ZALZZZSZ 


A 


ZZAZ 


*OLAIOS 
jO sINOP{ 


o Ig) 
Ay 


e 
. 
e 
e 
e 
° 
. 
e 
° 
e 


° 
e 
.e 


Seah & 


OST 


“2S 1 CCCs 


e 
ee 
C 


*paumiojyiog 
SOOIAIOS 
jo oIjeNn 


000‘8 ‘coo‘%z 
oos 
ooS 
ooS 


oS 


009 ‘oS? 
009 ‘oot 
009 ‘oS? 
009 ‘oS? 
009 ‘oS? ‘ook 


069 ‘oot 


009 ‘oof 
009 ‘oot 
009 ‘oSr 
009 ‘oof 
009 ‘oot 
009 ‘oof 
009 ‘oS+ 
009 ‘oot 


009 


009g 
009 ‘oS? 
009 ‘oS¥ 
0Ug ‘ost¥ 


*(odAL 
Aavoyy Ut 
YISUIT-OAC MA 
[eulION 
943) soley Ut 
SYISUI-OAL AA 


i **  drysre Aa 
ge qoraoueyin SBJOOIN *O9 
ee oe drysie MA 
ee ee ee diysie MM 
ee ee ee diysie MN 
i a “*  eyyieg osurmjodg 
drysie jy 
qoraoueyi SBTOOIN °0% 

diysie 


JUSWUIBAOL) 
yUSIUIZAOL) 
}UOUIUIOAO) 
ns }USUIUWIEAO') 


JUSUIUIIAOS) 

ee ee e ee drysie A 

ot WpIAOURHEN SPIOOIN °09D 

ee ee oe dtysie jy 

diysie 

as? oueulloyy A OUDTOG ‘WV 

cS oueullay A OUUTOG “WCW 
solly 

souong ‘ourwleH A ouyed "WV 

GolAoueyi SRIOOIN *OD 

**  dryste mM 

WorAoueyiy SPTOOIN *09 

*s ** YOrAOUeYTJT SPTOITN °09 

3° qorAoueyil S¥OOIN *05 

ee ee ee drysie A 

** GorAourgiyl S¥TOIIN * 09 
eruos 

el op ‘eydxq A -ejduy ‘y's 
er1uo3 

sa ep "Hyd 3 A -eydwy y's 

°° drysie 

ee oe ee oe diysie MA 

diysre\\ 


‘oury diqsureays 


it: qOrAoueniyy SBJOOIN 09 | 


“SOTTAL 
peorneN 
ur 
esuey 
[eULION 


= “ITT sol?H 
_Teuope N tipi ny 
Auesens) 

<° PYOTARY) 
SMT tprequey 
OjUSTULIeS ejEsely 
oe NIT esowi04 
*¢ ** elodsq 
Ojo 
HMYT soyy er, 0g 


Se Ie eae ee lee 


a I1z eseiq 
v8 OIz eseiqg 
8 60z ese1q 


ae 91 eseiq 
IMT Pq9pr0D 
"* OTT etuofog 


oe ee ooeuy 
3 voreweze, 
2% soucieuley 


og BIE eyULS OgeD 


og SA}JUSTIIOZ Oqey 
dT selty soueng 
ONT seiry souong 
ze sejosnig 
oe °° eulog 
°° WTT Ulfieg 

°° AMT oueisjog 
$3 epoue]joAy 


cs ouelinisy 


** SI] OUT UESIy 
WAT (soT) sopty 
UMOIg 9} URIINITYy 
ACUI ZIV] V 


(OI@Ndaa) ANLINADAV 


‘ae N 


SNOILV.LS dIHSs 


ee ine i ee ye ee oe 


ba 
co —_ —_— ieee ee ee ee 
Sa) O Coy Fh iets JUSUIUIOAOS) = VIAL eee, VIA erersny 
HLTIVaMNOWWOO 
; NVIIV MISOV 
00° 4 oe ‘ . oe 
cry | the x fs mal ggmens, fcr rp wuemmmsmepaeg | fr | gE | 2 din pts ah 
aor Aro P: Ra O : drgsie A, 0g MNT *  gadoT [EPI 9} USOlA 
Aas Ms N fs Dd 009 ‘oof 0 se qPTAOUENTEH SP[OOIN °OD Cr JWT #9 sie ** SDT snus,A 
ov°o N oe Socr ee ee ee ee ee oe 
oo? bs O 009 drysie a NTI OAR ap Sz 
(e) N ee 5G) ooS ee ee ee yUSWIUIBAO as ee oe eo d 
oo'¥ oto N oe ee 009 ‘ost ol ee te “7 2) TTI é “q°gii IodeA 
Bae Hos 7 fe) pee ge drqsie M — aTI-- “ ATT Aensnip) 
“urd § 0} ‘urd 1 Od 009 YOIAOUeYLW SPJOOIN *OD cfr aw A Ae +" GWT UOWEL 
wat oF ‘ure Ir 0} ‘ure Z - Dd 009 ‘oof vonUylVv PpNS uonestaeN ep “VS ooS dWT ‘. er ** os dWT O10L, 
Sar on N = Od 009 (oof ** YOTAOURYTIN SPIOOIN “OD Sex WWI | °° s WT Unsew °S 
oo'y oro 2 cere 9s eels 9 ee ee +  drgsrem | — Sales Pay ene ATI une 'S 
poe ee s N i O 009 ios? oe ee ee ee diysie A —s aTl ee ee ee ati ollesoy 
oar eae N S Od 009 ‘oof a "* YOrAOUeYI SPIOOIN “OD sex VIiTT iS si ‘+ “YI em0y 
ere A N *s es oO 009 ‘oS¥ ee oe ee drysie pee, YII oe oe ee PIACPLATY 
Gor ar, N ze a0 009 foot oe ++ yUIWOsnIquieyT OseT}UeS oS act a a -- AensniQ ory 
oor Bere N = 7 0 009 ‘oot ay **  TUIOsniquie’y oser}ueS oSi INT ae °° IWT ®%ld &1 oP ory 
oo'¥ AG N ; 0 009 ‘oof ve "+ YoIAoueYIN SBIOOIN “0D Cex WI ac si uosMeY 
< oo'F ovo * ee ee 0 009 or, ie te 4 di: QSTe MW a aN’ By cy i Tpue1enO 
S at eed N be s O 009 ‘os ee ee ee e- drysieM as qt1 oe oe ee uopeiiheng 
'S eoet ane N :: oO 009 os? ee on oe ee diysie ae VII oe oe oe oke aP of 
aay N : Dd | 009 ‘oSh ‘oof | °° oueuszy A ouulad ‘W “VV 009 HAT i": -* eueyumn?) o}Ueptsel 
8 oF'o N . ‘oSh ‘ook | + Pisaid 
SS er Oecd Dd, | 00805700 oueueH £ ougfed “WV | 009 OWE |" 9 °° SIN eTtopieetd 
~ oor 4 i ure Ir oj ‘ure ¢ | 7” Dd 009 *008 eoryue[}W PS wor eszar N ep-‘ws oo$ mE ay euoulog 
= a oh it ec te Og OO: Si hoe Loe. ae gee alt Boe ‘(ep ant ered 
ss oe aa < ee a 8 RN os Ps a ae “+ drysreM — Asp oC a eee 
2; ont pies in ah, 009 ° 1 -*  drysie A — aap it" ie ‘+ euonqeipeld 
sa ae i N et “t O 009 ‘os ee oe oe ee diysie adits AMT |. agi ee ve AMT ellyed 
a ahs N os O 009 (os? ai ae os -+  dryste — sor oS oe XM] euo0sezed 
o0'F oo x + pa | OOB‘oof =f =+ +! MOTAOWeRIWY SHIOPIN OD | © *62 gy 8, i eee 
ceed ae, N i “WO 009 ‘oS? a a *+ ” drysrem — ANSE me “* MMT euered 
ad oe N ss as, oot os he sy }UUIUIZAO) — > falc Safa bs s orad weg 
eet ~ 5 N <3 pe O 009 ‘of? eo ee ee oe drysie vo AMI 2° ee oe AMT edued 
an ee N s me O 009 Keo e. oe ae ee drusie 3 ANT oe oe oe euO 
ead nt N pe “A oO 009 ‘os? ee ee oe ee drysie pais AMT ee oe oe ont ep 6 
oo'F obo x Tet Gib OOBMOSP. = Vn teste fas aang Teen = Trt. | ey eee 
o0'F of0 : ne Gare bons "ot diysre -— WNT [°° °¢.. Bamnosg ox7STULN 
oo'y aro N =: vd 009 ost OOS sips: _ourulisH A ouygjed “WW °V 009 JWI e 36 Ae ezopusyN 
oo? RS N ie O 009 ‘oS ae -+ drysie — r= ta tae ae ue °° ** ndrey 
aoe tee N 2 Dd 009 ‘oot "+ + * YOTAOUeYTIN SBTOOIN "OD SEx ct 1 eee 
ay par Sa N at Od 009 ‘oof oo ** QOLAOUeYII SPIOOTN *OD 0g <a! nae e a4 +25 SPOS 
aed aes N a Od 009 ‘oof oie eo * yoraoued iy, SPTOOIN “OD Cer MTI Ke ot ie * *sogIpuoy 
oor 0 N See Vee Amer eae diysrem | — Ose 
eae ato 2 a O 009 ‘ook as °° YOIAOUeUII SPIOOIN “OD CEr ATI Ry oy eee giequieT 
= : _curd § oy urd x od 009 ‘oot vy "+ YorAoueylW SPIOOIN “OD 0g (nig ee zs = Jopeiqe’] 
pe re me Ir oy ‘ure Z os Dv d 009 ‘008 EGON pus DOW EF ARN sp ‘W's 00S XW o. oe ais equenf 
OP Ce mee neg et ae N as ae, 009 ‘oS¥ *+ — dryste — Om kt: oS ss -> Antnf 
“ ee el eer see eee |. Rae ee ee re ee eee e+ dtysIeM_ — NMI Dee ia _ eouepuedepuy 


— ees a 2 Oe re 


sarorrintT 


’ _— piace MMe anenety or opleeceimatom abies AEC pte, ne qe ey soba sok ONDE Re Ree oD as fh Nc pe ok, I ea aS a 
iat uss ia = Ay uid (3) 009 oa oe peal quowlUuraA0n ae aoe _ Sage 
as ie es = "oO 009 es as o JUSTUIUIaAO am a. te peas an 
ie eas ey BS or A ea) 009 os oi oe yUaUIUIIAOL) == WMA AK axyA RUDAS 
poyunrT Dd 009 ‘oot "+ +05 ‘N'S po}UQ ue, seeajsny 002 fLA “* ee 
tee az E xt eed on oof “Ysa BAIS 
sah eee ica fe) - a a quoWUIvAoy |! oor ‘ARC ae ae 
et ; i Tat. — "09 “S'S UeTTeIsnY pue usoyseg ele . ee dd ‘ ES. 
= ig ae —- = yal 009 ‘oof PY ‘goyieg JIeppny o$z VIA jae uedy iS 
S a ic at os at O 009 oe a es }UaUIUIAA0r) — SoA ace stn 
q, ap ie ~ os O 009 us 3 “4 JUSWIUIAAOL) sae ATMA 2 4S HOd 
S ae aT pes) 009 me vs ma JUeUITIEAOS) wits (SEA ;, SA Te200rd 
> 36 oa a St ie 6 009 be 4 ine }USUIUIOAO%) me so "*  e3qeUrETIEg 
ia ae pee gt peywany | °° Dra 009 ‘oof a? “s ‘0D » dpryg ‘sung ovz TA Rae AAeN 
4 oz'0 poy’ T i Xd 009 ‘oot o] si ‘0D » drug ‘suing ove LHA oie is Cioran 
a ea <a 1 SY 7 weg) 009 ps we < }USUIUIZAO es “ ts WN 
= — eae eer) ek ae a ‘oo wy aiua sung | ore | ATA se oe 
8 ofa ozo Se oe ree id 009 "oof a we ‘oD ® tag ‘sung aye an : ve © unyey 
oe OEE, Ogee Be Hd} 009.00 | °* ‘0D ‘N's potuy ueiselersny os | GHA oe 
Re Ss vay Tan ee ee BeNOR | Sd} O0g‘oof | ** oD ‘N's poqUy ueisefersny | oz HA = apis 
& am Mie eee Dd | 009 ‘oot fe SUONLIULTY Wow Store] | oof VHA eon = 
S pa pees a oe poy T Od 009 ‘oot ** -OD » UTeyOeqOW i oof NEHA _ is pea ue 
X\ ae Eee a ae poyury Xd 009 ‘oof "7 10D 29 uIePSe HOW, ‘yp lermpoe obz AHA ey ete RQARIOOTE 
So ex6 32 Ry Poy uar’T ’ Did 009 ‘oot : ‘OD °S'S oUINO]IP obz : i bag Aa | 
= ozo 9} UIT : ‘ rants WHA epunde 
a - Oz'O oe ee Pesrary ie Jd 009 oot OD ‘N’S pey!ugQ UeIselerISNy oSz CHA ay. 1s awa M 
By ex pone KS & ee Teds Dd 009 ‘oof "0D "N’S paytuy, ueisepersny oz dHA we ae ce pace ees 
a paee Dd} 009 ‘oof “+ ‘op ‘ss opreppy | oz fk tt. ot 
= can = 7m - =O 009 ; a5 JUOUIUIaAO me OMA |: “+ oseq Oe spn’ 
S — 0z'0 = : “9 209 oe cn 1 Uettono®) axe dMA an "* eseq i : io oe 
en ioe vs cas 7 Dd 009 ‘oot 0) surUyey IesNs TeLUOTO’) otz OHA pelt eta 
SN ia ee ee = Ae : : nO ge JU@UIUIZAO = AMA es Aus a Taig Of 
NN ed ae Poplar’ | ; ~ ad 609 “oor 0D ‘S'S GUINOd [eH oz THA = one nte 
N 9 6z-0 ee * ; oa) 009 ; zs JUSUIUIEAO) = MMA |: as ve 
ie i pany] "Od 009 ‘oof 709 Warts ‘premoH | oSz LA : , | EA eae 
ae a ee nS - ie 009 ; qUWIUIEAOS — woA |? _ese@_ punog a aps 
2g One Se nts O 009 : os yUSIUIEACY) mee: OMA SE f ae 9) 
m& 2a ‘van Pere fe 009 ‘oof : "0D YTS “premoy] o$z OHA A oe ee Bes ik 4 
S xr Ra? se th pas "Oo BOO : : }USUIUIIAO pees, AMA ake Om “aMA eae 
a *soueI *soues iy nk: od 009 Toot 09 YHuUs ‘premoxH oSz HHA ‘ 5 1g E[eQuiog 
= ‘p00 HLIWS MNOWNOD 
S NVTIVALSOV © 
e ‘adieyg *pPIOM os = 
WNW Ul; lod ‘(addy 
Aaeoy Ul ‘sort 
*20IAIOS *pouliojiag | y}Suel-oaeA aoe Ty 03 
4 ame ee jo soy SQOTAIOS [euLION ‘oury drysuieays : pe 2 me as co 
qo @tys jo oInjeN | 94) soso Ut suey N 
SY}SUI-OAC AA [PULION 


penuilod—Suoiyeyg drys 


382 


383 


Ship Stations 


oo°€ 
00°¢ 
oof 
00°f 
oot 
o0o'€ 
oof 
oot 
00°€ 


oo’ 


oo’, 


oot 
oot 
oot 
oo't 
ook 
oot 
00°€ 


oo’e 


A a 


an 


Mz x we wm MM ZPM 


a 7 


M DMEM wed MM AZM 7, 


a 0° 


a8 a OM a 


pay tary 


paytury 
poqraury 
poqurry 
poyranry 
paywry 


powury 


peyanT 


| 


CPOKCTCROLO Te 
2 Ay Ay © Ay Ay AY AY AY AO 


IOS 


009 ‘oS? ‘oof 
009 ‘oS¥ ‘oot 
009 ‘oS¥ ‘oof 
009 ‘oS ‘oof 
009 ‘oS? ‘oof 
009 ‘oS¥ ‘oof 
009 ‘oS ‘oot 
009 ‘oof 
009 ‘oS¥ ‘oot 
009 ‘oS¥ ‘oot 
009 ‘oS¥ ‘oo0€ 
009 ‘oS? ‘oo€ 
009 ‘oS ‘oot 
009 ‘oS¥ ‘oot 
009 ‘oS? ‘oot 
009 ‘oS¥ ‘oof 
009 ‘oS? ‘oof 
009 ‘oS¥ ‘oof 
009 ‘oS¥ ‘oof 


> 


009 ‘oot 
009 
009 ‘oof 
009 ‘oof 
009 ‘oot 
009 ‘oot 


e WeYOSs|}sesuoT} HW S}1qey 
JIyoS esYosfyoto11a}saO 91 8IUIOIO A, 


oe *: °° , pAoyyT uerlysny 
g WeYOsT[osasueTIyY syryey 


-JIYOS eYIsTYOIoI1ej}seQ 9}STUTSIOA 


oe oe ** 4 pAOTT ueliisny 
a oe ~* , PACT, Gelisny 


Sy ss °° , pAoyT ueltisny 
 Weyos|[oses sl} y V-S}1gey 

-JIYOS sYOStyorediajsaQ o}STUTo1oA, 
g IeyosT[eses Uo!} 3] Y-SJAGey 


a - ‘+ , pAoyyT uerysny 
-g JJEYOs|[9Se3 UoTI A V-s}syey 


-]IYDS VYOSTYOIel19}seQ 9}STUToIOA 


oe oe Oi pAoTT ueltjsny 
or on **  , pAory uenysny 


of ge Ss DACA ULISHY: 
g 1JeYOST[oSes UsT} 5 W-S}1qGeF 


-JITOS sYOstyoled1ejseQ }sTUleIoA 


26 se “+ , pAO[] Werrisny 
g WeYos|[eses Uo} A V-SIYLS 

-JIJOS oYPstyOtor19}s9eQ 0} STUTSIOA 
g JyeYos|[oses ust} Y-S1qey 


-JIGOS sYOstyoleIIs}seQ 94STULSIOA, 


3 WeYOsT[oses uel} V-S}yey 


-JIGOS oYPsIyolerIIe}seQ 9} STUTSIaA, 


fe) ae tee, PACT T UE MISy: 


pay "+ py] “texted WepprHy 
a She iy JZUDUIUIOAOL) 
"+ "09 “N’S po}tUy uerseyerysny 
"* "0D *N’S poptuy UeIse[erysNy 
A "+ *pyy ‘texted eppny 


wn Ke St 05 "S'S aple}OPV 
aS ‘+ py] “roxted WeppnH 
an JUOWIUTOAOY) PITEIJSNY SOM 
ae Sik rhe qUOWIUIIAO0) 
oe ss ++ +05 °S'S aplepEpy 
> és ++ +05 “SS aplejapy 


ett pyry freyreg Jreppny 


ood ‘7 48TU 
‘ ooF ‘Aeq 
ooZ ‘yyW8IU 
‘ ooF ‘Aeqd 
ood “yyWdTU 
‘ ooF ‘Avg 
oSz@ ‘yOUsTU 
‘oSr ‘Aeq 

oSz ‘yystU 

6 oS1 ‘Ae 
004 “yYUd1U 
‘ ooF ‘Aeq 
ooZ ‘yyYsTU 
‘ ooF ‘hed 
oo4 “yy81U 
‘ ooF ‘Ae 
oSz ‘yYWS81U 
‘oS ‘Auq 
oo4 “yysTU 
‘oot ‘Aeq 
oSz “ystu 
SoSr ‘Aeqd 
oSz ‘yysr1u 
‘oSi ‘Aeqd 
oS$z “yy01U 
‘ oSt ‘Aeq 
oof “yysTU 
‘ ooF ‘Arq 
oSz ‘yqU81U 
$oSr ‘Aeq 
ooZ yy stu 
‘oot ‘Aeq 
oog ‘yy81U 
‘oot ‘Aeq 
oo4 ‘yyYsTU 
$ oob ‘Ae 
ood ‘44810 
‘oot ‘Aeq 


pueurpieg 


zuely 


. 


, eane’y 


1 1oqIOy 
1 10 


zuely  dJostey 


; uenOopPH 


ru1O sinqsqeyy 


peeks ee! 
1 POSIOURIT 
7 elussng 


taTO 
SOZIOYZI 


trOMO PIquin[od 


1 eajedogyg 


1OTO eUIyD 
1iITO erwueyog 


7 o1opaayeg 
1elysny 
1 PJUPTV 
1 CulpUNSIYV 


reotVv 


1VIO POHyy 
ost VIMLSNV 
1s OLA PIpurelesZ 


IA SHCA 
1g PULOOIA 


1g PAPUCA MA 
qs PIOUIUIT A 
1s CLYSOTTEM 

elpelysa MA 


og UITeIISNY Ulo}soM 


OSoTIE AA 
ig BPPTEeM 
1g CT[TPUPM 


ts XHA CHOTA 


DATOINTTAIM 


i 


a 


= 
nS oot oto 
RY oot ofo 
ity 
Ny oo‘! op ane) 
‘N oo'e oto 
iN 
S oo°e of’o 
= ook ofo 
Qo 
< oot ofo 
oq ; : 
LX oo*e ofo 
iT 
Ny oork o£'o 
3 oof o£'o 
SS 
% oo't oto 
aS 
N oo°e of'o 
se 
oo°t oto 
nw& 
= oot ofo 
a) *souely *souely 
! 
X\ 
S 
SN *asreyy) *PpIOAA 
wWnULIUIy Jog 
*asreqy digs 


zz2z2zz, | 


x 


>. 4 
‘urd 9 oj ‘urd z 
“me ZI’ 0} ‘ure g 


* 


Zn 


om Zehr mM Ze do 


*"pouliojiag 
SO0IAIaS 
jO oInjeN 


009 ‘oS¥ ‘oof 
009 ‘oSF¥ ‘oof 
009 ‘oof 
009 ‘oS¥ ‘oo€ 
009 ‘oS¥ ‘oof 
009 ‘oSF¥ ‘oof 
009 ‘oS+ ‘oof 
009 ‘oSt ‘oo€ | 
009 ‘oS¥ ‘oof 
z8 009 ‘oS?‘oof | 
009 ‘oS? ‘oof 
009 ‘oS¥ ‘oof | 

oof 


009 ‘o SF ‘oof | 


| 


009 ‘oS¥ ‘ook | 


"(ad 4, 
Aavoy ur 
Wysue]-aaeM 
[eULION | 
24}) Saray ur 
SY}SUIT-OAC AA 


diysre (A 
drysre 
drqsie 
diysie (4 
drysre 


drysie 


** 5 pkopy uenjsny 


** , PAoyT uepysny 
qoraoodnry, “q “Wy 
ssunsiog pun ddsjyog ‘“yrgos 


°° , pAory uenjsny 
es Zi ** ¢ pAOyT uetjsny 
a HeYOs|esosusyyW sjIyey 


-JIYOS VYOsIyorei1ejs9Q 94} 81UloIO A 


ee ee 


** , pAOyT uerjsny 
** , pAoyT uenjsny 


7 oa ** , pAoyy uenysny 
dius 
uot}yipedx4y = orjorequy = ue]sny 
g eYOST[asosuslyy Y sj1yez 
-FIYOS IYOsIYorol1a}seQ o1S1UIoIOA 


°° , pAoyT uerysny 


** SappoIaW Youre -q "Ww 
3 HeYOs][IsasUelyyY sj1yey 
-FIYOS oYOstyototlejseQ oy s1ulelaA 


ee ee es 


e PAOTT uenysny 


‘aurT diyqsureazs 


oSz@ ‘yy381u 
:oSi ‘Aeq 
oSz “yystu 
: oS1 ‘Aeq 


oor ‘Avy 
o$z ‘yy81U 
+ oSr ‘Aeq 
oSz ‘yy4s81u 
: oS1 ‘Aeq 
oof ‘48TU 
: ooF ‘Aeq 
o$z ‘yy3I1u 
: oSi ‘Aeq 
oSz ‘yy481u 
: oSi ‘Aeq 
oSz ‘yy4sTU 
:oSt ‘Aeq 
oSz ‘yy4810 
: OS1 ‘Aeq 
oof ‘yy 8tU 
: ooF ‘Aeq 

o$z ‘yyWstu 
: o$4 ‘Auq 
osz ‘zyW8TU 
: oSi ‘Aeq 
| oof ‘yy8tu 
|! ooF ‘Aeq 
|ooZ ‘yq81Tu 
| $00F ‘Aeq 


“SOTA 
jeonnen 
ur 
osuey 
[PULION 


auis 


AON 
AON 
oon 

Ion 
aon 
aon 


M10 
ATO 
aWo 
LI10O 
ITO 
HMO 
{To 
STO 
dToO 
OWO 
ONO 
NTO 
VINO 
WMO 
WO 


‘TeUSIS 
ie) 


> JPIGoriug ‘ 
ee oe oe s0Ipog 
**uojyereq 
SiIoqueqreg 
°° wredsy 


ee ee ee ee pediy 
unedg jelwpy 


1t AUVYNOH-VIULSAV 
a a “*  ¢MTO Ue 


ane Ze a 1 SHRMIOA 
“" 1 aWO PizZous, 
°°, oYSOLL 
Pe Chai ane 
1 Slequayoy eyos 
1 {TO eIseTis 

a sae 2 1 SIMIIIUIIS 
td TO PIstog 
1 YoIaTIa}sO 

1 eIueI0O 

; uoddIn 

ony IT SQP2019 
cs 1 UOWZuTYseM eYVIEW 
a se +) pequaney 
“PH40I—oz: VIELSAV 


— 


384 


panuiuo—SUOI}BIG AiyS 


385 


Ship Stations 


Seer e peri tri tld Lee ake lat Al | 


eign. ore barter bolle ee an Ratt 


J oan ee ae 


aA, ALZALLALAAG CAA ALAA AY ALAA A ALLY AA AY LA A A A A A A A A 


: 
‘ 


000 9000000000 CODDODDODOOODO DOCODOOODOCODO DO9O00909009 


009 ‘oof 
009 
009 ‘oof 
009 ‘oof 
009 ‘oof 
009 ‘oof 
009 ‘oot 
| 009 foot 


009 ‘oof 


009 
009 ‘oof 
| Q09 ‘oof 
009g 
009 ‘oot 
009 
009 
609 ‘oof 
009 ‘oof 
009 ‘oof 
009 ‘oof 
009 ‘cof 
009 
| 009 ‘oot 
009 ‘oot 
009 ‘oot 
009 ‘oof 
009 ‘oof 
009 ‘oot 


009 


009 
009 
009 

009 ‘oot 

009 ‘oof 


009 


**  drgsieM 


drysre 
diysie\\ 
drysre A, 
drysre AA 
drysre (A 
drysre\\ 
drysie A 
diysie 
digsiv jy 
Giysie AA 
drysze A 
diysie 
diysie 
drysre 
drysie\ | 
drysre 
diysie.\\ | 
diysie | 
drysie 
drysre 
drysre 
diysie rr 
drysze 
drysre 
drysre AA 


drysie 
drysie 
drqsie \\ 
dryse 
drysre AA 
dryste 
diysre AA 
drysie 
drysie 
dryset 


drysie AA 
drysre 
dryste 
drysre 
drysie 
drysre AA 
drqsie AA 
drysie 
drysie (A 
drysre 


drysre AA 
drysie 


drysre 


Ss ae __ Armemmss a As bh 


Perrier ie tee iti ei Ve EERE DLA | 


Hil 


WAN wel 
** styrun snquiA 
SX e489A 
"* JIQoTPA 
** syO¥sf) 
ee uein 
jniny 
°° AeTSIIL 
net yueqel fy 
sould 
opooL 
JouieseL 
** sniney 
eIIEL 
IGAJOSIZS 
4I9}T9t1S 
BI08D °S 
** azynyosyieyoIS 
4 “* FTTPPES 
“  epres 
eed 
Ayzyopey 
ussngq ZULIg 
; TAN &1Sd 
* MOAN uvexpog 
“* GAN Joyyueg 
as *+ mpueg 
° ee uoali9 
=e °* ALN ereaon 
OLN Yoreu0lw 
°* WL Iewenyy 
“* OLN pouseyy 
** wuIssnT] 
exTT 
euloI0oe Ty 
‘IA [rey Josrey 
eIsoIoY T, 
elleyy ulsIuoy pun utesIey 
tie Gyoqesl[y Ullosivy 
{sn ‘I qdesof zueiy sostey 
ae oa mS -* TezsnH 
sopnyoH 
an WYN pueposfeH 
ch NaN 2ingsqeH 
ee ee eey 
[ey Sozieyqziq 
Woupoy soziayziq 
Md) 
pueulpiag zuelg sozieqziq 
‘* Xe] PUeUIpIoy SozIeqzI_ 
. . oe ee * a eieuld e 


. 
ME | AMES 8. RS ee Sate ee 


———OOO Oe 


SS 


I a i ag = 3 5 Oat Co aa : Perio ce vee : Givi Se 
Brae ke > pou po ee —e —_ i 4 idly e- ee ee yUOUTUTOALS) a ‘ Tus oe ee es oD 310A 
— oF‘o N z Dd 009 ‘oof as “run { ‘Tze exoda0xH olz Wad te Sg. “ ** 62 CULY 
eas — az, ee ee O feyels ° oe 2° diysie A 0g — ee € oe oe vpelpuy 
poeres ae ae per: ee ee O oo€ oe ee oe ee diysie Ay os vos ee ee ee seuozeuly 
— — — — 009 ‘00£€ : =s °° Olleyizelg pAoTT — ANS si “oe °° ANS seosely 
ay ae — ee oe O oo§€ ° ee ee ee drysie A, os WNS ee ee oe WNS SeQseTV 
S ae os 4 ge 009 ‘oof ‘ —E “*  oljeyizeig pAoyT o61 dus ni ae bo a reoca d 
S 
~< MZVaAt 
ae | 
a ia as ies re ag at oof aS ”" ms JUSUIUTIAOS) 09 TdO 8 is 21 959IT OP OTA 
wt st — ot Pee pT eh oo€ he are _- pUaWIUIIAOr) 09 WdO BA ay TARE uedieMjUuy Peis 
oo’ , ot'o ee ee 5 d 009 So0€ ee oe “¢ oury Its pey pea SYO oe oe . tr puerpwes 
S 91 at wT OE wet rcea lel oof Be od ie pUSTILIVAOL) 09 Udo wd ig ** g_ (27) opidey 
s st— oe I A ie oof a 8 \s JUSWIUIZA0) 09 HdoO a gr O}JOLIUSPY essooullg 
Lie st Vi aoe ¥ erdd oof re ay es JUSTUUTIAOL) 09 mao! 4s sr GOqesty ossooultg 
ay or— or — a PP) ee Md oof os ois se }USWIUIZAO0') 09 dO re er QUIJUSTUI]D OSSOOULIG 
mS st st 51 2 ee dd oof ie axe *s pUIWIUIZA0*) 09 MdO = ** 2, YOUTUOD oq J9q}OIg 
= Sis st | cap tae Eire hve! oof Re ze xg pUSTUUIZAOL) 09 WNO ay S er 0}JOLUOH -oMe yy 
te ie ST vr rect weoritlicd ook : as ee PUSUIUTSAOL) 09 ddoO 5G x ** er IT prodogT 
Ve) ar a x ae “*d | 009 ‘oS? ‘oot | *: a (jueqD) sfaqen “TD | o$1-S4 ASO + ve ** wrASO epeT 
& | ee) Saag chien ol oe a eradd | oof se a JUSTIUTSAOF) 09 {NO in Res **  ephorg uel 
% oo'F ov'o a ne Yd} 009 ‘oot “ **  @UTT 181g poy — rp 0 pam) saa ie efi mPUeTGIO 
N oo'v oF’o N : Jd | 009 ‘oS ‘oof | °> sanee Np oUll}We Vso 31D 00z ASO es vie rt OPIAVOqesI]y 
"wOd ap 
= ears me —- a ae jo 9tysnpuy,p jJUsusMIY,p “WS Sar AOO ee Pe as tr 2014 (3 
WL ooh ov'o N os Jd} 009 ‘oS¥ foofe | -: aslog oWII}IIePT UOT}e1OOssYW o£1 ANO AG ae "are (/7) uoAV 
% oo'F oF'o N 2 Nd | 009 ‘oS¥ ‘oof | ** o8uog np sume asjog arD 00% ANO rs i °° 7, OIJIASTOATY 
SS ooh ovo N 2s Dd | 009 ‘oS? ‘oof | °° o8uo0) np suey esfeg 21D 002 ALO oe AG °* pp OTTAMeqTV 
S WOISTaAd 
‘> . 
me seas ae N ee ee O 009 ee ee ee ee diysie AA — XO a ° ee ee ee TAUNIZ 
S yee eS, N ee #06) 009 ee ee ee ee drysie AA a ten crewey oe ee ee ee e}U97 
Ss ‘=e =e N ee ee O 009 ‘oo€ ee ee ee eo drysie Ay as HAAN 1 eke ee ee SUCIPIIM, 
RS *soueI.y *souely 
vo | ¥ p1v09— wAUVONNH-VISLSAV 
Ss } | 
LS | ee a Ce 
N *asreq) *PIOM 
TUMNUITUI, eg | ‘(addy | 
Aaeopy Url *SOITIN 
*QOIAIOS *‘peuliojieg | yySueT-oAeA «| Teornen | ‘[eusis 
jo soy SODTAIOS [eULION *aury diqsuieays ul Wed "OTe N 
*asieyqy diqs joomjeN | 943) sorjoy Ur esuey 
SY}SU9T-OAE AA | [eULION 
| 
\O a - a + ee wa wae es pe —— Sa +, oe Te as = - 
co 
ae penurjuo—SUOT}BIG AIYS 


387 


Ship Stations - 


SS fs Va GO GOO 


° 


° 


os PSUR Si ole ad Pala ela cd Gab Aa A aa 


PPLLESL Tis 


i 
fo} 


| 


STS ta af dO D0 


. ° Earn es’ ° . ° 
ClO OORrR- Oo, COOr So 


eae a ae 


O 
ROOD MOOOR AA, 


C5 s 


009 cot 
oot 

009 ‘oof 

oo7‘r ‘oo€ 

00z‘I-o00F 
oof 

009 ‘oof 


— 


009 J ‘oof 
oof 
oot 
oof 

009 ‘ oo€ 
oof 

009 ‘oof 

00g ‘oo£ 

009 ‘oot 

oo1‘z—-o0£& 

009 f00f 
oof 

009 ‘oof 


009 ‘oot 
009 00& 
oof 
009 ‘oof 
009 ‘oof 
009 ‘oof 
oof 
009 ‘oof 
00g f00f 
009 fo0£ 
009 fo0f 
009 fo00£ 
009 ‘oof 
009 ‘oof 
009 ‘oof 
009 fo0€ 


009 ‘oof 
009 ‘oot 


ose . 


— 


009 ‘oof 


009 ‘ook 


ae 


4 °° olfaytzerg pAcTT 
ee ee digsie 
a ~epzeag, PAOTT 
oo ee diysre\\ 
oe Be Ar ste MA, 
os AG “> urgsre AA 
ss Ollepizerg pAOTT 
ee ee oe diyste 
a5 ** olteyizerg pAoTT 
hd & ueryeg oevoesoAeN 
Hg “ diysie AQ 
** drysie 

°° drysie AQ 

ee ee ee diysie jy 
olteyizeig pAoy] 

: diysie jy 


Ol1e[Ize1g PAOy'T 
Olteyizeig pAoTT 
oltepize1g pAoyy] 
: drysre Ay 
olteizelg pAOT] 
EY diysie pA 
OIle[Ize1y PAOTT 
"* drgsieM 
euelyed OvoesoAeN 

ollgpIzerg pAOyT 

diysie A 

“* drystejy 

olreyizelg pAoyT 

olepizeig pAoy] 

_vueiyed OvdeZIALCN 

diysie jy 

CIIS{SOD OVIESSACN OP “VN VID 


oe oe 


** B1I9}]SO) OPOLSIACN Op “OEN PID 
** B110]SOD OvIeSIAEN VP ‘OVN BID 
** e1l9}Ss0O) OVoeSIACN op “VEN PID 
** p1lo}SOD OVOVSOALN OP °OEN CID 
"+ e1l93S0D Ov ZOVSIALEN OP “OVN BID 


oltejizerg pAoTT 
euelyeg ovoesoAeN 
eueiyeg ovoesoAeN 
°° onozerg pAOTT 
ee oe diysie AA 
diysie 
diysie A 
euelyeg OvoesoAeN 

°° olrepizerg pAoTT 

ee oe diysie\\ 

oe oe diysie 
qUdUIUTaAO0r) 
euvigeg OvoesoAeN. 


oe ee 


oe ee 


orpopizerg pAOTT 


a ee — re +S! Bienes 2.5 


° fe) }° c ° o°o°0 
ISBQSSS1 SSS S11 Sesggsl soealSl ll Tsehsae 


Salat! te 


° 
+ 
N 


Ee) 
‘allel 


SS See ee eee ee eee eee 


re OAS Pi]]9}eS 

“* BUlTeYy}eD “4S 

pp OUS Che °S 

“* dNS One *§ 

INS Op spuein ory 

** VION Op spuery ong 
we WAS olfouefl op ony 

H : eorjqnday 
** gg SORION OP ) yuapNig 
‘ eg OINSIS 010g 
Se Anes 
NOS oonqureursg 
* HNS eueieg 
eqayeieg 

rp OMS Pred 
ANS eleg 

rr JOOdeAGQ 
te TUS UooO 
pp AUS SeeIOy seurpy 
IWNS > 2e1od seu 
ONS sapzor9y4 
OSSOIX) 0338] 
pw aS OvyUueley 
_ MOS ovquerejy 

eg NYSIC I 

pp SOBULTY 

* *ellopeyy 

** eytg opurney 
* pp OllUpey 
** sp LYS Joqdny 
€8 e yuoyuijinbal 
ovrense[ 

og CSUNEIT 

os ‘QONSSE1T 

os CLonDeIT 

og Pandey 

os ANAL} 

os EQISe1T 

pp NUS SHY 

* “es SOOUTT 

* 9g Sodereienyy 
pp CUS ZeA0ry 
DNS zZeh0H 
ouelory 
o10posq 

es UGHJepueWIuIO) 
“* sp US Bread 
Ses As ONS P1899 
°* saulor sole) 

** voores) 
* "eg SPAToTARUUeD 


ee 


ee oe 


ee ee oe 


vp [1Ze1g © 


00°F oro 
oor ovo 
oort or 
oo'r ov'o 
ooh ov'o 
| ) = con 
S a bes 
rP& 
= 
BK 
—_— oto 
3 — ov'o 
Ss — oro 
ay 
& 
ie 
~ \ 
Ny 
i w& ons. enw 
wh 
~ = a 
ec: aa aa 
N = = 
>| = - 
mte i= a 
cS 
= os) os 
[<q] *souel *souely 
x 
a 
% 
SN *asreyq) *pIOM 
WWNUWIU, Iog 
‘asreyo digs 


( 


AZMMAMMM AS 


2424 


PIER CSET 


*Q0IAIOS 
yo smmoyy 


ze} 


CORA AAOAA 


OU 
Ay Ay Ay 


e) 


*peuliojiog 


SO0IAIIS 
jo ommjeN 


Ooo0000 


009 ‘oof 
009 ‘oof 
oof 
009 ‘oof 
009 ‘oof 
009 ‘oof 
009 ‘oot 
oof 


000‘ 
‘009 ‘of ‘oof 
000‘T ‘QQg ‘oof 
000‘T ‘909 ‘oof 


009 ‘oof 
oof 
oof 
Oo£ 
oS 
oof 


009 ‘oof 
| oot 
009 ‘oot 


009 ‘oof i 


edit... || 
AaeopH urs 

YIsus[-oAeM | 
[eULION 

eq) soljoy Uh 
SY}SUI-VACM 


vo en ueenye ra vera eve Every 


Oe: AeMey oyloeg uerpeues) 


}USWIUIOAOY) 
** IoanoourA, ‘stas0y “f *g 


"0D Acmpey oyloeg uelpeues 


"0D 3% AoAIeH 
JUUIUIIAOS 
oe i: qUatIUIOAOY 


JUsWIUIIAO) 
JUsWIUIaA0r) 
JUIUIUIIAOY 


** 09 TIO UROIXaTY YsIz300$ 


Olleyizeig PAOT'T 
2 drysie 
drysie\\ 

diysie 

diysie AA 

drysie 

diysie 
ollepizelg pAoTT 
oliapizelg PAOTT 
drysie A 
Olle]Izeag pAOTT 


*aury dmysuresis 


| 


| 
| 


00z 
00% 
0g 
oStI 
00z 
oSr 
00z 
oor 


00z 
ofz 
oSz 


“SOT 
[eonneNn 


is, = at Ba! A. erourUelW 


2 *, opnby 

pr OUTST 
21 OFA P1200T¥ 
ex MOA e2njueApY 
bi gt PIPEOW 
oo oa gr Usoploqy 


GNVICNNOAMAN 
aNV VavNvd 


og YOOIQY}ION 
** og oSUIPIeEH 


og Ulognd 


VIGNI HSILINa 


Fe ols1ougq 


" SyNVHVE HSILIGE 


pr GUS SnUeA 
elIquiA T 

= Aas 

so} ueperly, 
oAowle [, 
glepurue yl 
SOOUNI[OS 

or pp OLIS 
ry HS edisias 
** ONS edrsies 
yp OUINILS 


“pivoo—TIZVAE 


———S 


“QUIEN 


388 


panuyjuo)—SUOTIBIG drys 


SSS 


“oS 


389 


| 
> 5 +56 bO'O 


‘6 OOUGUUS: 
BOMMAOA BAMA AMOOOMA MAOROOOCOM 


. 
° 


Ship Stations 
‘SOG 


AMAMZZZZ | AZAAZ M | MEMMMAmMaMMMZ ZAAZACMMM AMM | AMAR Z 


CMTC, 


AAA AOA, AAAA A OAOOMO 


‘OO GUGG 


IOUSO 


SS SS SS ES SS ee 


a3 me) Suiddiys gouamne’y “1S 00% NAA Dk site ‘7 4, PUUSMIO, 
ag . ‘ JUSTIUIAAO 00z MGA aS i se 9, AUSBUI]UOP 
: : se JUSUIUIIAO) oSt (da ox be at (aA Wyleoyuopy 
“5 Se pe JUSWIUIIAO) oSt dda aie EX gr OJUIPT 
os es cae }USWIUIVAOS) 00% MGA SG a as or JoIeSIC 
oF. Ave oyloeg uvipeued 00z HDA ee oe ae nr PQOPUeI, 
we yUIUIUIBAOL) 00z ACA ae Bie: ** 4, eurdseyeyy 
oe °° “pyy ‘soury Ss epeued oor WHA OS "es ** WHA orjsaleyr 
a °* "pay ‘saury “S'S epeued oor MAA ce it it CSSLORJL 
** +09 yeOGsNY IoANoouUe A — — :° Ea : ** 9QUuIOT 
** oy SulqsaiM 2 adVATeS eqenO 0g XAA ky 2." at euosmENS p1oT 
eo pue[puNoj MeN ploy oSt SOAR ae 26 og QSOIZUTT 
JUSUIUIOAO*) OSI HAGA Bi WS gr loliney ApeyT 
: oS JUDUIUIOAO*) oor IGA | ee “5 eee Gp Adds) ADET 
ee pie! sake JUIWIUIEAO‘) ool RGA. sie oe _¥8 udjaaq Apey 
te ‘OD pue[punoyMeN Ploy ost doa . i : ** 98 FAM 
pe ** -pyq ‘soury “s’S epeued oor GIN eR ae “2 21 UOJSSUTST 
** -o9 Aempey oyloeg ueipeue) 00% DA Pe ag ve ay UIEMII 
se "PyT ‘soury “Sg epeued 002 HDA r vie is zt OTUOIN FY 
°° “py ‘soury “S'S JeT10d 002 aadA os aS ** .,TeTlod 1928H" 
"* “pyT ‘soury “S'S epeued 002 doA a aN, 2 er OLUOUTE FT 
aurT jURTd Y ojuey}V epeuey 00% ddA es os at XEFTCH 
"0D ‘APN 0}UOIOTL, 
pue soulteyye) 4S ‘ereseINn oor IHA f: ee ** 4, AWD Uaprery. 
4 USUIUIEAOD 00z ACA as Ki oR gr OURTIE, 
ar ? * ovUOIOT ‘u0zey “TL oSI LAA ee He os LHA 20Us10[,T 
oa "0D digs s8si1H °D }010Aq oor ODA Si en os S83lIp *K) JIA. 
"7 OUry jue 8 otjueT}Y epeued 00% ODA Oe a *  ,, ouTTasueAq 
ay JUSUIUIAO) 00% NGA ae os AG gr UPADISA 
ee Sulyoor M® SUIMOT UeIpeue) 00z div oe a 22 Peace ecohoogss 
USUIUIOAO) 00% IGA we oe ee 4, Aoryy IEA. 
2a *soig SulIMog ost NOA Be y "* 1 DOA PBeA. 
sis }UaUIUIBAOL) 00z AGA stg os et OUIYD AopPING- 
rc PUZTIUTIAOL) oot HdA i Sy ** gt HCA PIUqd 
a oe "OD TeoD uUoruTMO0d Cz1 MDA fe _ er SPUIOYL “H se]snoq_ 
ae eos oa JUSUIUIIAOS) fohp 4 OdA ay : gt PAPTICMd 
ash pe "0D 'S'S pleuod Plea ae ddA wy rs a cg P[OSOC” 
se °0D a8eAjes UIsy}NOG oor HAA ie e og QOURIOATIOM” 
"OD ‘ABN 0}UOIOTL ; 
pue _souteyjed “3S ‘ereseIn oor VaA a he a Ayly stsnoyyed 
7S *‘p1T ‘soury "S'S epeue) ool aaa oa ie 11 PUOIOD- 
a + by Sour] “Sg PPEUeD oor HAA seo < i HAA Bmaddry. 
oe ** ‘py ‘soury "S's epeued oor {GA | °° fet ex PIOOIYD 
, ees Lae 09 "S'S UOTU/) 00% NODA wr a ** gg UISqOfeq)» 
“s "* *pYT ‘sour 'S’S epeue oor FEA. He3 ® ue ‘sy, eBNALD 
che ree Ae ‘soury ‘S'S epeued 00% OAA oa eg **  ,, erpadoosed) 
he aie JUDUIUIZA0s) oSt IGA ae np _ ot OCA epeued 
; "yq Jo *09 ‘S'S UOIUQ 00% TAA a SE % 08 Unsoure), 
4S ** Od pueTPUNOJMEN Ploy oz dOA ae ae oe" 8 OMIT 
pcpdejem tetas SD SOULE A 2 u0jSO_ 00% SHA es “* 2p SHA BOseg 
ius ¥ "09 29 AoAIeH oSt OOA i chis ** 4, OOA ernjusaeuog 
ee PE ‘sour "S'S JeTIOC | 00% OHA = a it auto assog. 
j eae oe a Sis aS EL a RES: RE) BS A TS a SS te ino 


™~ 


Year-Book of Wireless Telegraphy and Telephony 


Se eee 


aes 

N 

x 
= ee x 
as ss 3 x 
a a xX 
oo'v oF'o N 
oo'7 oro N 
raat a x 
oor ovo N 
ooh oF'o NI 
oor oro N 
nae ane x 
o0o'F ovo N 
oor ov'o N 
oo'v ovo N 
oo'7 oro N 
oor oto N 
oor oto N 
Se alah a 
coy oro NE 
oo'Vv oro N 
co’v ovo N 
oor ovo N 
oor ovo N 
oor oro N 
ony oro N 
oor ovo N 
OO°r oro N 
oor ovo N 
= aa 2 
(oxen oro 
wero 4 | oro | eg 

*‘souUeIy | ‘*souely ; 
ye : 
‘asreyy) "pro AA, 
WNC YY tod 
a *SOLAIOS 
o smo 
*a31eys diys : a 


ee 


| *poulloj10g 


iq 


. 
e 
° 
. 


OS 


AA, OQOA AAA, AYA, Ay AY AY AY AY AYA, AY AY AYA AYO OA A AAA A OO OFA, OF 


« 
soe 
ee 
ee 


SOOUHH : 


° 
. 
. 


OUOOOOUCOUOUUUUUUD 


oo! 


SOOIAIOS 
jO oInjeN 


oof | 
009 ‘oof 
009 ‘oof 
009 ‘oof 
009 ‘oot 
009 ‘oot 
009 ‘oof 
009 ‘oof’ 
009 ‘oof 
009 ‘oof 
009 ‘oof 
009 ‘oof 
009 ‘oof 
009 ‘oof 
009 ‘oot 
009 ‘oof 
009 ‘oo0€ 
009 ‘oot 
009 ‘oof 


oof 


009 ‘oof 
009 ‘oot 


*(adAZ, 
Aaeay ul 
YIsUs]-oAe A 
[eULION 


9Y}) SorjopY Ur | 
| SY}SUsT-9Ae AA 


eee Te ek eae ed 
eet ee POTTS ROT) 


‘OD SUIYIOIN 2 SUIMOT UeIpeuRD 


oa "query ‘gq *f 
JUAUIUISAOD 
JUSWIUIIAOS) 
J USUTUTIAO0L) 
"O+) Surpees Y Surpery, xezpeyy 
‘OD UOIZESIACN UIOYLION 

oe oe zor) aseAtes ag re | 
"09 °S'S UloyJION uerpeue) 
‘OD ‘S'S UTeqyION ueipeues 

"* "pT ‘soury “SS epeued 

ihe JUSUIUTIAOL) 
PUIUIUIIAOS) 


*OD SUINOAIM, ® SUIMOT uerpeuey 


"0D ABMIIEY OBIOeg uetpeuen 
op Aemrey ogtoeg ueipeue) 
"op AeaMyley oyloeg ueipeues) 
‘oD AeMIEY OYloeg ueIpeued 
‘o- Aemley oyloeg uerpeue) 
‘OD ABMTIEY OplOeg ueipeuey 
‘oD ABMTIeY Oyloeg ueripeuey) 
‘oD AeMeYy Oyloeg ueIpeueD 
"OD APMTILY Ogloeg uerpeuey 
‘oD AVMIeY Oploeg uvipeuey 
‘o— AemMey oyloeg uerpeuesy 
‘op AeMey ogloeg ueipeuey 
09 °S'S UNIL puesy 

‘OD "S'S YyNoute x 2% Woo 

‘0D ‘S'S UyNouLIe A 2 uoisog 


** “py ‘seury “S's epeued 
Ars =f }UQUIUIZAO) 
: yUSWIUIIAOr) 
rig) oe ee *solg qot 
*soig qof 


ee ew, Yt ee 


*eury digsures}s 


"O72 2 AoAILH | 


- penuyuoy—Suoneig diyg — 


“SOTA 
jeonnen 


er OOVUST "3S 
» 1es[OoS 

gt SOOUIS 
“er Bays 

et UOIeYS 

oe . ee yA Lr yTe9s 
zp OIUOIeS 

og LOATES 

11 981004) [eAOY 
zr PleMpy TesAoY 
** 92 5Ury spidey 
st ada moqurey 
iar et E zy SOULAOIg 
ut CLYdOg ssaoulIg 
a tr DAA [PAOY ssvounrg 
; * og VlOLIed ss20ung 
2p APP SSoULIg 

zr Ale Ssooulig 

zr JoLeSIV, SSooULIg 
zr PUUINDeW ssooulig 
** ,, PUM ssooutg 

zr 9} 0]1eYD ssvoulig 
** 4, OL }eag sssouLIg 
er CHA P9TTW Ssooultg 

“* gr oprejapVY Sseoulig 
: "* og UYoOf soul 
tr MOA 281004) soulg 
er INdyly soul 
93 I “ON O11e1UD. 
- zt DIUOION 
** ot VGA 2q0IN 

“*  g, UO}SULMON 

a zr PUBTPUNOFM| NT 
a ce zr oUnJdaN 
zrotdooseny 


"‘PHOI—GNVTICNNOIMGN 
aNV VaVNV)O 


. 


gg PEA 


3 eee ar Aaque3S 


er CIPENG © 


06 advd aavf of) 


Marconi ‘5 kw. Hand-Cart Station. 


391 


Ship Stations 


i terete 


oe TS aS eS tae i ae a | 


| 


a 3 


SS get a 


° 
af 
° 


CO ° 
A) eo tea Ok 
O° ° 


ome aiatsl ist tI 


° 
5 
fo 


hind at] 


Peer itiee Pheri phlted Teter a 


| ° e 
COOMOOOCOO OOO 


ae Bari 


eS Tae 
% O DOODOOCOOAAMO OMOO 


oS 


* 09 08" 


009 ‘oot 
009 ‘oof 
009 ‘oof 


009 ‘ook - 


Langage 


heer er 


S 
v=) 
% 
° 
9 


tie eit hs 


“009 ‘oof 


£ £ 


"09 S S Te eqn pue 310 K'MaN | 


$our'y ‘S’S uosuny 


"0D “S'S [Te EqnD pue YIOA MIN 
"0D “S'S TIRIN eQND pue yIOX MON 
"09 ‘S'S Te eqng pue x10 MON 


ee oe ee ee diysie 


diysie AA 
CGiusie\\ 


sorode ‘A ep “roury- pas eluedulo) 


dtysie AA 
drysie 
drqsie\\ 
dtysie 
: s*  drysie 
so1ode, A ep ‘rowy- pis erueduio) 
-  drqsie ay 
diqsie AA, 
: 7 drysie 
solode A op ‘ioury-pns erueduos | 
_sozode 2A 8p “T9UIY-PNS erueduio) | 


oe pe 


driysie 

: oe oe oe diysieM, 
soiode 2A 8p “JOUTY-PNs vrueduios) 
se ~ ‘drgsrem 
sorode A ep “seurY-PNs eruedu0 

: diysie MA 


sod A 8p ‘Jety-pns eluedu0) 
serodeA ep Soyo eTueduio) 
2 diysre 
Sustmee Mates o oe diyqsie AA 
diysie A - 
drysze A 
drys1eM 
drysie MA 
drysie 
: drysie MA 
sorode, 2A, &P. “JoUTY-PuS aeyrectter) 
‘ > drysze | 
ee oe ee eo drysie MA 


i a a 


Dats steb es 


S (2) 
PERS er £1 


PPTITIELIT Ss 


° 
Ww) 
N 


Bees: 


92 OSEIJULS 

92 PPUNO 

9, OUleUe}UENY) 
9, Aonseurey 


oe TTIIUV 
vano 


**.0UD1U07 
guoL 
uosdwouy, 

**. gy OUSL 
ouenyeseL 
oueIIES 
awjenbiy 
enseouey 

yeIg 

ppeUusyed 

eTeIO 
SsuIss1IH.O 

** No. werg.O 
pp OYOOde TN 

pr AVO Odie 
no odreyw 
UA 

pp MEW] 

ere ae a110}°T 
ws 40 ++, ngoT 
oe oe oe eaie| 
pp [eed wy 

pp OOSENET 
oreuresy) 
QueIyoo)-xq 
epye1owisy 
zunzelry 

* TIePUucd 

oe) aueryoo) 
oonqeoeyy 

ESC UISES) 
pp [LOdeyorD 

** oouelg 
oueponbeg 
pp UOSAY 


ITIHO 


— C£-o 
= aa isk 
S oor oro 
Q jas i 
ee oom oe 
are Oe 
‘s oC) jaa rg 
ESS — CE-o 
ee te 
S oo'F oto 
2 ie e 
ss a = 
See 
at ooh oto 
= ae. wes 
oe a 
ie) 
~ — — 
Pewas. 
>, oo aon 
inde ee car 
S — na 
Ss 
gm *sOURI] *souely 
ne 
S jet Fe aa 
oy *asieq) *PpIOM 
UINUNUI Jag 


‘asreq) diqs 


l 


$b DZ, Dd be bd tet 


a 


‘urd Z “urd € 
“ore i “ure Z 


SR KK RAZA MMM A 


| ud of*Z 
'urd o€°€ ‘urd o€'1 
“ure ofr “ure of'Z 

xX 

xX 

x 


*Q0IAIOS 
jo sinoyy 


ae O 


3 


OCOOMOMOOCOOHROOOCHROA A 


. 
NOMHKAS ORAS 


aan 3 
no o 


*powoji0g 


SODIAIIS 
jo oinjenN 


*(edAT, 
Aaeoyy Ul 
q}3ual-eae AA 
[eULION 
24}) SerjJoyy UI 
SY} SUS]-BAC AA 


: xa wee as! FEISEISO Cd | 


: diysie AA 
‘OD 94ST} eISeISO 19q 
"OD o¥s!}RISEISO 0d 

% °° drysie 


| me 4 diysre,y | 
ee ee ee diysie A 
ee oe ee drysie (A 
. ee oe drysie AA 
ee oe * ee diysie A 


ee ee 


‘ogqeyspessqiysdureq apaueroy 30q 


diysie AA 

*s  — drysre A 

** — drysre 

‘OD ONSIPCISLISO 39C. 

“e i is USWIUIBAOS) 
on ee ee ee drysiej\ 
“3 ag "OD oystzeIseISO Jo 
° os diysre 

°° drysie Ay 

se -dirysiv AK 
“ooqspssqrisdureq. gpousIoOy 49d 
* — drysre py 

ze -* drysre jy 

drysie jy 

drysie 

“ogqnsjessqnisdureg apeus1V 4c] 
°° drysre AQ 

"OD aYSHRISEISO 32C 

2 os drysie A 

drysie 

diysie A 

7 : qUSUIUIOAOY) 

<3 Be "0D oNsizeISeISO oq 
ee ee ° ee drysie (A 
: S252 ONSIe AA 


aur] diysuresis 


"TeUZIS 
eo 


72, igh SERIO FO 


TAO S1}0qT 
UdYSYPIBAS 
oF uosesenyyeds 
aS “usATNOS 
UeTePPHOS 
PIofas 
** 9g WEIS 
og PIPULTIS 
WvIYS Iepog 
0 ZO “II Feoso 
** JoQOSy 349710 
i * *UopULA NY 
uapelen 
og EIYLTC IY 


12 UIQUBA ST 

uassoT 

og PIPURTIN’ 

AIP Spueysy 

usssoljeAH 

eTOLL FOIE 

1 APIO SIJ9H 

Tepuloy 

uspueUulAe yy 

uenIJAey 

nas °° qasfory 
tm IITA 39Meper yz 

zo UsysyeaApy 

og UIUOTY 

usIayyAq 

usUuyyaq 

soiqouueqd 


6 AQ alae 
og WeUUY 


*uojesqy 
Iudy uapz 


MUVWNGG 


“owWeN 


392 


panujuoy—SUOTIBIG dIyS 


st 


lions 


Ship Sta 


Bl 


Pritdssig 8 & 


) 
o 
ws 


fe) 
S 
Sw 


oro 


*urd zr 0} ‘urd 6 
“urd Z 0} curd ¢ 
<Uien OL Omit e Ow |sae'= Jd 009 ‘oof ** soUII}IIey Sallosessayyy Sop 91’) 
InodeA & Soule 
N Ses Jd 009 ‘oof sjiodsue1y, ep ajeigusy) 939100S 
Ba i Das 009 ‘oof ot ** —- sTuney sImaszeyd 91D 
N : Od 009 ‘oot "+ anbryuepesuery ofeiguey tp 
— vhs, Dd 008 ‘oot oa a alae "ABN OP OI) 
ose Hi "dg 009 ‘oof as ae Ss -JUSTUITAIVA0) 
{tddeyo 
N a od C09 ‘oof -sjeeW jeeajoypeg oylyyuUoy 
{iddeyo 
N ‘< Dd 009 ‘oof -sjeeyy jreeajoyoeg oylipyuruoyy 
{tddeyo 
N a yet 009 “oot “sieeWy Werajoyorg oylippuruoy 
as = ae oury uedef{ pue euryy tenet 
= a == i oury uedef pue euryy ‘eaef 
cy 3 aS oie oury uedef pue euryy ‘eaef 
ay ay a EY eury uedef pue euryy ‘earf 
tS as eS Eby ourTy uedef pue euryy ‘eael 
ea = = oe eury uedef pue eurgy ‘eaef 
a: =o = va ourT uede { pue euryqy ‘eae 
ae = "* © | 006 ‘909 ‘oof | °° JUSTIUIBAOS 
{tddeyo 
N Ao od 009 ‘oof -syeepy Jeeajoyoeg oyfppuruoyy 
{tddeyo 
N * Oe 009 ‘oof “syevyy jlevayoyoed ,oylipyuruoyy 
{tddeyo 
er eee Oral 009 ‘oof -sjeeyy jieeAjoyoeg  oylipyuruoyy 
{tiddeyo 
N if yd 009 ‘oot “syeryy JAeeAjoyORg oy 1PUTUOYT 
{tddeyo 
N *} Od 609 ‘oot -sjeey yreeajayoeq ox{tpyuTuoyy 
{tddeyo 
a cs Did 009 ‘oof “syee]y pevajoyorgd oyf1ppUrUoyy 
x a 22 O 009 e oS ‘te °° drgsrey, 
estid 
x ot Al 009 ‘oof ~aryug-ssuyusiel q SIOZHAS °Z “WA 
re aie zO 009 dryste 
a. i ~ — pata! = ar ae lite cetera 4 —_. 


o$9 ‘34 31u 
+ Ses ‘Aeq 


oLz 
ogo‘r ‘4yq81U 
‘oZz ‘Aeq? 

oor 

Royeps 


oS 


Dae SI 


io) 
fe 9) 
cq 


° 
° 
ise) 


ozé ‘14qs1u 
$ ogi ‘Aeq 


a 


kh bal te | RR SS ar, Sa i 


WWa | °° 
WAM |" 
Wa |: 
M94 
dd 
Vass: 
awa 3°" 
SWa 1" 
Vind |” 
sia |: 
bia 
itt a ey 
a ao 
Wid 
Ca. ee 
amd |°** 
ands ec: 
<) e ts 
Ano As: 
HzO. |. 
“no >" 


ee ee 


‘+ 4g WNa euozeuy 


ee ee 


**o3 O03[V 


a ei 1g anbUTy 
ar gz JOPES-[2-PAV 
oz CPUW 


» PSsnoryeyy 


LdADL 


ee 4, UazeISIOAO UeA 


at tr esieqsuey UeA 


tr UOOTD UPA 
qr Wore WT 
rr Zepuosif T, 
rr youuu T, 
rr SUOMTTUT, 
rr TUTATET, 

~ "+ 7, Suequoy 
rr Sepoqt T, 
eet FERISIOL 


mr UPUSET, 
rr Sadun y 
1 Ud0AOSSOR 
ee ur (Nall 1OMopa AL 


qr UeUINOP 


rr zsuoleg 


SIGNI LSVA HOLA 


uopunypuraA 


eA ** ¢9 HZO SUA 


FARO UaTIANTeA 


mn aMAr Maar 


be N = Dd aor Sess Be Filemaign ceca = UPAR | ae AHL 
a N Dd} 009 foof a ag asa Sd ak amn 
_ N Jd 009 ‘oof : = **  dryasre oS€ dwn 
ae N Jd oof : ; "* drqste 08 e238! 
— — an — srungy sinasieq) aly = — 
a N . Od oof drysre og Ado 
rs N Xd 009 ‘oof ; oe "+ drysre ose wfa 
om N Jd) oof ' : **  drysreA og yan 
= — N Ga ee oof + drgstem |. og 790 
Ss = N I Res Jd) 009 ‘oot ae "+ drysie\ oS vin 
rl ES N ae Id oot Ay **  drysteAy 08 ec ig! 
QQ nas N ; Dd ~ 00€ “ah ** drqsteM og Aqn 
& — N : Dd 009 ‘oof wy sled ‘“r1otuayy Huey ogi aAd 
% — —_ : Xd 009 ‘oof ** SoUII}IIe[ Sollosessopy Sep 219 Gze AWA 
Ny oS€‘r ‘yy8tu 
yy = i N ' Xd 009 oe: Me "* prqosqouy.ep F uoreg |! ors Aed VAI 
ae 0°0 N 3 Dd | oo sy ale TYSTe Oo VIn 
= — ovo xX : Dd | oof word ‘asrpuuae) a[VAeN ° “90S ce VWZA 
— foo N gq. | oof °° drysie 0g 7ZAN 
an — oro _ : Oele 009 ‘oof ci Ska | SrMties sinesieyy sd ool Vou 
<< — Co'o N yd | oof + -*  drysie 0g wan 
Q — ovo a Xd | 009 ‘vof SOUNFIIEN I SoLTosessay] sop aI oze qwa 
S —_ So’o N Hd | oof +2 -GIUSIC AA’ oS. eps te 
V4) ae S$o°0 N / Jd | oof ag w "+ drysre og van 
& — Soro N | yd | oof 232 Paley tcf 2 GIRIEMA: 0g ian 
% — —_ N | Xd | ook °° seg ‘nigey *H oLz dA 
i= —_ _ — | == — ‘sonbiuejesuely ‘ueay eI | — 
— oro — | yd | 009 ‘oof sluney sines1egqg 319 ogI NO 
3 — ~- ~ | — | — ‘3 yonbeg “AGN ep 21D = * 
& _— oro — fev ie yd | 009 ‘oof sIundy SInes1eyy 919 OgL ZA 
RO) aa = ae = | — stunay sInesieyy eID = =< 
— — obo — Yd | 009 ‘oof : srungy sinesieyy a9 ogl IA 
N — foo N Dd) oof : ‘+  drgsiej\ oor Lia 
— ovo — Dd | 009 ‘oot : stuney sinesieyy a9 ogt Da 
=, : — ovo N Dd | 009 ‘oof stuney SiInesreuy 919 ogl 904 
nite : — — — | — — srunpy sInesIeyy 219 —_ — 
Ss |i a= So'o N Od | 009 ‘oof drysie\\ oS€ qin 
mS > So'o N Nd 009 ‘oot : *¥ °° drqsie A ost fon 
*souely *souely a ge ah 
& | 
Ley a | a | | 
SS | cofreqa | “pIOM | | 
CAIN DATO Jed ‘| tad 
Aaeopy Ur *SITTAL ; 
*Q0IAIIS | *peullojieg Y}SUa]-sAeAA *oury digsureays Teognen | ‘[eusis 
jo sino | SadIAIEg [BULION ur Wed 
*aszeqy digs | joomnjeN  23}) Seljeyy Ut asuey 
idiscichied AMA | [eULION 


394 


penuyu0y—SUOTIBIG diys 


sourAnog — 
** Jaanog 
nhejoynog 
a] [[AUTes nog 
ge a? pee Jarlponog 
ufn epiog 
epiequiog 
: ** wossig 
ad eoy uslg 
=v * Ioyag 
. ee ee oysled 
et » GAH oyueqooeg 
"* gg UslTerjsny 


» Geany 
VIN senv 
°° 9911SV 
JeqieH- juendsy’ 
“* ag 3ISV 
a esnqenbiy 
o2 Up pueauy 
** snsiy 
Orv 
a79TeQy 
* + dAd eppedy 
** soTuy 
oe * tty osuy 
atjoyeuy 
** o, 9peZ [ellwy 
osnosof op JoIe]]IA [eIUTy 
oz PPNOLL, [eI 
s Wenoyely [eiwy 

gz XTeU 
-1owle J op eznorpuryes [esl 7 

s AUTHORS) op yNesIYy [err 
: ** Alroqindeine { yearury. 
iouley) Jelly 


a ‘*. oqny Jelumy. 
‘p09 AONV AL 


‘OWEN 


— Seagepecar 


395 


Cage ewes Rear aay 


* 


n 


10nS 


Ship Stat 


SB Rel 


oe ee ss ee ee ees s J as an 


N S Jd 009 ‘oof i che ao s+ drysre Ay oft Twn a8 oe he yeqano>g 
Si | om +3) d 009 foo€ ee ee ee oe diysie oStr MIN ee ee ee veulso’y 
— sa Ndi . 009 ‘oof amnedeA e ‘ACN oP osiepiosieyy 91D ogl TMD fh, ee °° eee IT OOD 
N ie Jd | ~ 009 ‘oof medeA @ ARN oP asivyfesrey{ 81D |’ og Vt ck [SS etag ROROD 
= s Xd 009 ‘oof re cepted sl pel jresessoy] Sop 91D |: oof / MWA oA “tt ie 2g C9 TIPACD 
N Ro Od 009 ‘oot ay ve drysre . oS€ 9vn us =e - jeosJUPUC.) 
N | oe 3) d 009 6o0€ eo 2° oe se diysie : oSé yon o* am ee a gpu09 
N his yd oo£ are a * **  dtysie 0g TOA fe aIoIaTy JUepueUIWOY 
N Kip yd oof ay 7a ac *: drysre jy 0g don ey ** seony uepueWuo0y 
N oe Xd oof so tas ain ** drqsie 0g ratayel cas oe 10g juepuewIwloDg 
N ee Yd oOoF ee ee oe ee driysie A 0g VAN bie Aas sie agus0y 
N ce yd oof a 35 cc "+ drqsre 08 (age es pa \ aTOUIATD 
N \e28 Xd oof eS oe hs *s  diqsreA\ 0g VO meee ne ie gIIeyeWID 
N I eae Od 009 ‘oof sate some] Solas esse], SOP 91D oLz@ . OWA ae “8 ae Tear a tgs) 
N “es Xd 009 ‘oof ay *anbryuepyesuelL "U94). 319 ogI YTS a oh og LLe OF BOTT 
N ee Id 009 ‘oot a ‘+ dryste ace. i) gee nt ie qjneuemeeyeyO 
N | ee +3) ai ‘ oo$ ee ee ee oe diusre A, 0g ital oe ae aie gnosseyy 
‘urd rr 01 ‘wid Z 4 
“urd ¥ 0} ‘urd z rays Sz € 4ySru 
(SUIS [OL Oe Ae e Le 8" Jd! 009 ‘oot “#0 ausonog ‘S.J JOPIA “5 J2 ‘VW | + 091 ‘seq | OHA se ss ae aqjoyreyO 
N ee Nd} 009 ‘oof ; : *enbruepjesuerL ‘up 319 ogi wo aS 2 og oz SHOW SapTeyD 
N iasaite Yd} 009 ‘oof = } 7+ diqsie oS€ ' AWO an vs JoOueL SejTegD 
N oe Xd 009 ‘oof We Je: ot -*  digsre aa | oSé Own cue ve “+ gu8eulepjiegy 
N He Dd 008 « ‘oot a a ** af} 39 yonbed *N ogt | Odi a ge wh ge CNOVT) 
tats mies ae ‘+ - stunay sInesieYyD 219 — a oy os - urejdueya 
N = Jd 009 y ‘oof 38 *onbrjuejjyesuerly “us 319 ogt Se AS THSE a Pe Seg audedurey) 
So tea ma | 009 ‘oof Re 4 hg sImasIeyy 9D ogi tay air BR si ee 9 urjsa9 
N pee Ud 009 ‘oot _ ny "* dryste Ay OSI q€Hn = Sa ne * a19qteD 
N Us oe! oof S wy a *+  dryste A oS IA hse os 2s aint} UE) 
N ne Sd oof a *< ME: ** diyste py 0g dan 58 ae us JotJeaey 
N ee ny d oo€ es oe ee o6 drysie AA oS TIN ee oe o* oe uepne) 
N oe ny d oof ee oe oe ee drysie AA 0g aan ee oe ee azndeze9 
N ay a 009 ‘oot 2 =) at + drysre MA ost qdHn oy he ha ** Tursse) 
N < Xd 009 ‘oot i rs te oe GiMSIE AK oSI MIO we ay a presse) 
N ea) Jd oof ae ee a **  drysre Ay 0g Lan .? 38 re enbse9 
N iy yd 009 ‘oof #5 ae es *+  dryste ‘A oSI HO oe a 7° eomerqesed 
N rhe Od 009 ‘oot Bi onbij uepjesaery “Ud*) 91D oor (9a oi wie Oho aeign OSU IMeS) 
N a Xd oof at é diysiem, 0g. dan a a at stonbie) 
N os Dd 009 ‘cot 4° onbruepyesuery “U9 919 ogl Ola <3 cr oe OLA eurjore9 
N ry Od 009 ‘oot ie ‘ +" drysre oS Pya |" ae : "+ youre) 
N a Dd 009 ‘oof us onbruryyesuery “ud a1 OgI LA °° -. - og OTJOACTED 
N eS Xd oof ee . -+  drysre 0g HAN pe “Ee vs) JoruIgereg 
N oe +3) a oo€ ee A ote : . oe drysie 0g yan Oo wie me auiqere) 
N as Jd oof as se ay **  drysie 0g foa ses =e Tay oureyideg 
N te yd 009 ‘oof ae * aID 19 aIqeg ueldAD ogt OT bee Be oz OLA epeued 
N vais ra) cal 009 ‘vot < "onbryuejjesued L ‘ue 219 ogl MLA es ue ** gg OTUIOFITED 
Ge a \d 009 ‘oot ** — SOUIIJIIeJT Sellosessay] Sep 919 oof ONA i s ** 4, GoruopeTeD 
ogo‘r *7q8TU) 
N ree Nd 009 ‘oof a enbryuelyy- png *aen op ary | Soéz ‘Aeq | NSA | ** <a ** gg EeSIpPINg 
N ae yd _ oof FP -*  drysre AA oS Gata. px" 43 a ‘* oping 
N | = Yd| 009 ‘oof 2 a6 _ argsteaN epee ont te ae ve fie a .* xmug 
ine i “ |e Se Le Sas 5 Ds a ae th at aah Jats bei Ss sia ogo'r ‘4481U 


Se re) eS hed nme ES ee ee evs o> —s 


—= ait stem eS 


* Iro}-wuag aia SS SS TSS Be or Baas Sa Sa a 
hint Gord v 03 “urd 4 ee “ OW Cz€ 4qs1a 


ai a hee ie. . 


oto “ure OL 07 ‘ure Z| °° jd 009 ‘oof -Ins-ousojnog ‘sjI.J JOpIA “5 39 VW {+091 ‘Ae | AHA as oH Og . emul 
uoyoeoIYV ke : 
— oro XK 2 Xd 009 ‘oof ‘dea @ salleyoed sep “ANON ‘90S ogi qua 3 #9 oe WWqesITy” 
senbrydeis 
— oro Xe er ears | 009 ‘oof -3]9.L SIGE | sep asivouely 39 — WAI 2 °° 22, voWielef PIenopy| 
> _ So"o N Ss Xd 009 ‘oof a -* — drusre A, oSé qon iy ee ** yournd) respy 
— ses Soo N ee Sd ook e. oe oe oe drysie 0g van ee oe os yepueing 
S —_ So'o N ee Jd 009 ‘oot OF ss oy **  dryste Ay oft son se ee ** Sgn xreidng 
_ = = = — = as sruney sInasieyy) 219 — a a he J — xtejdng 
& — Coo N os Xd 009 ‘oof 2 oi -s  drgsie Ay os€ non sre “ srenoyL iynodng a 
SS _ ¢o°o N es Xd oof of ee i ‘+ drysie Ay 0g mn si oe ** sound 
ie — ovo — “e Xd 009 ‘oof ** SOUTH SaTIISeSSV]J] SOP VID oof CNA a ss ws 1g Poquing ~ 
—_ Co°o N 2 Xd 009 ‘oot a : ** aiysreqy | oS fn ae i umno1y, Aendng 
aN ee Co’o N ee 5 d 009 S00€ ee ee oe oe drysie AA ocf1 {10 oe eo eo eJAeyy np 
= — rob are) N se \d 009 ‘oot yo: ++ onbryuepesuely “u9*) VID ogl 994 a 6g cg OOURSTIY 8p ONG 
8 — oro N pee Xd 009 ‘oot rie . * enbr; ue) yesuulL *u9gt) VID og1 doa ie "* ge gg ACUINY,,D ond 
oo Co’o N a Sd 069 ‘oof ste ‘:  diqsieM oStI afn ss a6 ** gmloIct 
ea _— ovo —_ te Qd 009 ‘oof sit a ** 919 Jo Jonbeg ‘N ogI dda oe os ‘Aug cz CTEYNOG 
= —_ fo°o N ne Jd oof $2 os 3 --  drysieM oS ayn os ** 9918 ¥] ap JAepnodg 
ny _ oro N 3 Xd 009 ‘oot eo se OyXTP "ABN 2p 21D ogl axa ee + +o og eg CANINE. 
Bee — oro —_ fe Jd 009 ‘oot ** §soUI}Ie] Sollasesseyy] Sep 91D oft CWA of - of 1g WeuUoiq 
— Of ogo‘r *4481U 
~~’ — oro N sie Jd 009 ‘oof oH enbyueliy- png “AGN OP 919 |‘ o4z ‘Aeq | GSA a2 $$ ne og CUOAIG. 
© -- Co-o N os yd 009 ‘oot sie diysie ost awn 2 xo ee jOIOPIC 
NN — Co°o N oe Jd 009 ‘oof sie o's 8 s*  drysre a 00% sIn ss Me oS a]]IAI0q] Pp 
a —- Co"o N oe yn d 009 ‘oot oe ee ee ee diysre AA oS oin oe ee ee so01}$7,P 
4 _— fo'o N mS Dd 009 ‘oot The ie Sa **  drysdeM oSI HIN Oe Be he soj1e0seqd 
& ee Co‘o N oe Dd 009 ‘oof oe an a **  drysre Ay oS€ won a o° an -+ x1esoq 
= _ fo'o N ate d 009 ‘oot 28 e a *+ . drysie.y oSé SIN ss ee xnvo}se00ljUq,P 
“SS —_ fo"o N ad Xd 009 ‘oot = oa Oy **  drysieM ofté sMWwa :* as ‘+ gtye100Uag 
~N — Coro N 28 Jd oof ee ot Sas °*  diysre pq 0g HON ie o *s 19} 1099q 
ees, Co’o N ee +3) d 009 foo£ ee ee oe ee drysie A 00z vAtel ee oe oe seplned 
NN a Coro N ee Jd ook oe oe ee eo. drysie 0g xan ee oe os ee pieg 
S ois Coo N oe 5 a 009 ‘oo€ ee ee oe oe drysie AA oS€é avo ee ee ee oe uojueg 
noe ree Co‘o N ee £9) d oof oe ee ee ee diysie AA 0g AKAN ee ee es oe enseg 
S pide Soo N ee Dd oof oe ee ee oe drysie A oS T1n ee oe oe adopAy 
S =— So-o N es Yd oot 3 hs s+  diysreAy 0g san ze aS ‘i sejoynog 
x *souely sour] y 
re p;40o—AONVUA 
8 
% I i ES 
ro ‘es1eyD *PIOM 
WNUIUI 10g *(edA 
Aaeay ul “SOTA, 
*20TAIOS *pemllojiag | y}suUe] CAeAA Jex4neN | ‘Teusis 
jo sInoy S201IAIIS yewsoN *oulyT diqswiee}s ul eo ! “amen 
‘asieqy) diqs jo oInjeN | 043) sere UT asuey 
SY}SUT PALM [PULION 


panuyuoy—SUOIJLIS drys 


3.96. 


397 
egal 


AZALAG 


AG 


Da De Bd Ay Ar a 


Rene eee. 


ee 


Ship Stations 
O00, 0.0, AAA BAAAA AAAA AAA AAA, AA, AYA, AYA, AL 


z22222\|\|2Z22Z4 ZAKAZ, 


EEEPeP ee rel 


Berri ti litil 


SHOOUVOUOOUUUUG SOUKHHO VOUOO GCOUUH VUOUOUSUUOO OO UOUDO 


wz izlazazz2zzz | | 


Ly fly Ay Ay Fly A Ay Ay Ry A A A AYA A 


| | 
oof ot zi x. me diyste@aA.| OS Sate te ree > "* OTN MeyoH 
009 ‘oo€ aire’ ee eo ee drysle A oSs aay a ee ee oe ee aITO]) 
oot ee ee ee oe diysie Ay 0g i Tan ee ee on °° DATEL 
009 ‘oof 2s ee a1) 32 o1qe,J UstIdsy ogi | Of py ai i See Uae oe) 
0039 ‘oc€é ee oe ee ee drysie oft | wWwa oe ee oe aie stojnesy 
logo‘ ‘yYsTU 
C09 ‘oof sis anbrzuepiv: PAS “AN eP 91D |¢oZe‘Aeq| OSA po Fie ** 93 PUOOSEY) 
009 ‘oof ee se a <° diysie Ad oSt Ha sie Sy oc suuorlesy 
ogo‘r ‘yO 8IU 
009 ‘oot a8 anbrzue]}V-PUS “ACN 9p aD SoLz ‘Aeq OS Oh Of ie og CUUOITY) 
009 ‘oof **  soumtqzIey] Soltasessoy SeP 91D oof SIWA cae ae ne 1g OSU) 
009 ‘oot he anbijUe]}W-PNS “ACN eP ID oof VSH = ie \S ** os PITTED) 
oof re * ae 7+ drysie AA 0g arse he ae os © uctqeyy 
069 ‘oot “is “4 “ +2) diqsieAA, oSt Eiasel a ape 29 **xXnloLIng 
oof Ot se 2° s¢ © dtysie Og | oan OK xe *S9* * OD UOLE 
009 ‘oot on 20 Oe *- = dtysie OSL ( <ORA HY i oe jueLILy 
ook sl Dc a es drqsieM 0g Han 49 ee ae anbstuerlsy 
oof She ae = **  GrysTe 0g (2A Sa: ie Teturey)) stoueny 
009g ‘oof he Og si -- druysyey of€ | wan ce om °° WO) suri 
inode, ® | 
009 ‘oof soultye yy S}todsuery ep “G95 “90S oLZ - HAA ote s 8 ** 09 TAY o0uely 
009 ‘oot ie *-onbrjuvyyesuery “U9 et) ogt Z1HA jis a os ZLA WUeIAL 
oog's ‘009 ‘COE | ** saz XT]W SOTIAVN Sop "UOUV "20S oov SHA *i¢ ee eT Pic OOUe Del 
oo€ ee ee oe on digsie 0g MAN oe ee on ayoInog 
609 ‘oo€ oe ee ee ee CIusIe A oSé WIN ee eo oo oe eIpnog 
imodea & 
009 ‘oof souniIeyy sjlodsue1y ep “Uey “00S oLz | OAT Re os os OA vSowI0.F 
009 oof ae ee oe ee drqsie AA oSt din ee oe ee owe: ulqio.q 
009 ‘oof 2. *onbrjuejyesuely “u9D eh) oor _| Ald a ea 3 ez OPO] 
oof ee ee ee os diysie A 0g Wan ee ee ee ee yoInep.T = 
009 ‘oof * * onbiyuep}esuerl “Ugy eID oor ADA ote Sis oe ez CAPULT 
_— a: > onbr}uejyesuery “UgD 21D — | | Gace zs Sa -. aqouepy 
oof =e Rik oie s+  dtysieAA Og Tan HS se as asioquiep,y 
oof ee ee ee oe diysieM 08 qon oe ee oe es xjneq 
oof et o* sie ss dtysteA 0g 5qn Sieh ** neauuconeg 
oo€ oe ee oe oe diysie A og oan oe ee ee uISsse]Uey 
oof ee oe es ee diysie A 0g aan ee ee oe uolue,y 
oof oe st aus ** drysre AA 0g Zan oi ie ais alepuesy 
ogo‘r ‘yq31U 
009 ‘oof oi “+ stungy sInesieyD o19 |: 042 ‘Aeq | Now se ee si2 1g odoInN|_ 
009 ‘oof °°  soUIT}ITeJA, Solasessa] Sop eID oSé NA Sie BS 1s ANA overydny 
oof ou > -onbrzuepzesuery, “ue eID ogt d9A +5 ** 63 eg Qdlelag OUGdN| 
oo€ oe oe o- oe drysie MM, 0g qan ee on oe prepuaiq 
oo€ oe oe ee ee diysie oS Wn ee ee ee o3j0}e1Ssq 
009 ‘oot ze *-onbrjueppesuely “us etD ogr aLa ae 32 cz ALA eusedsq 
oof ‘+ onbreury-s0uely “APN 2p 2D ogl ava sis aie oe AVA euseds| 
oof oe oa o- ve diysteM 0g faa oe oe eo. ayjadoosq 
oof ee ee prrqosqioy ep WueHy oor SAH + oc iN ** 9 SOTY 
009 ‘oot **  - SeTIITIJLIPIA SalIasessepy Sop aD cze SWA =< se 1g SUOUNS JsouIg 
009 ‘oot bic one Oe -*  dtysivAA oS aon sue si ** uvuoy isouIq 
009 ‘oot **  SgUIT}Iv], SolIadessoy] SEP 91D oof AWA ey eF a 1g Inojenby 
oo€ ec ee oe oe drysie ry \ oF Man oe ee s . ee noidq 
FEE he OTe ue le ns ee ee ss drysieM cory Le he we zi "+ agd ay 


aloes Vi Jz ee Oe) eres eee _kanatrr anSrvcir-r 


Year-Book of Wireless Telegraphy and Telephony 


398 


a 
wy 
Q 


PGT Shei ee aaa 


ee a a | 


*SOUCI *souely 


“o2Ieqy *pIOM, 


TUNUTUTY Iag 


*e8r1eq digs 


N 
N 
‘urd or 03 ‘urd g 
“urd z 01 ‘Ure ZI 
“ure OL 0} ‘Ue g 
N 
N 
‘urd rr 0, ‘urd Z 
“urd v 03 ud z 
“ure or oy ‘ure Z 


‘urd rz ox ‘urd Z 
“urd v 03 ‘urd z 
“ure O© 0} cure Z 


*QOIAIOS 
jo sino 


od 
= od 
ae Od 
a 
ee Sd 
ee Jd 
se Id 
ie Id 
ae Id 
a Id 
te od 
oe Od 
= Od 
- Dd 
a wa 
8 Jd 
sh Ud 
be Id 
om Id 
an Dd 
=! od 


OCUOUOUOUUUN 
Py Pha Per hy Ay Py Ay Py ey 


*poullojyieg 


SOOTAIAS 
jo omjen 


009 ‘oot 
009 ‘oof 
009 ‘oof 
009 ‘oot 


009 ‘oof 
009 ‘oot 


oot 


009 ‘oot 
009 ‘oot 


oof 


009 ‘oot 


oof 


G09 ‘oot 


009 ‘oof 
oof 


009 ‘oof 
009 ‘oof 


oof 


009 ‘oof 
oos 


009 ‘oot 


009 ‘oof 


009 ‘oot 
ook 


oof€ 
009 ‘oof 

oof 
C09 ‘oof 
009 ‘oof — 
009 ‘oof 
009 ‘oof | 


*(adAT 
Aaeoy Url 
Y}SUIT-OAe AA 
[eUlLION 
9}) Selje,_ Ul 
SY}SUIT-OAC AA 


| 


ee ee ee oe} drysre AA 
ee ee oe ee iysIe AA 
oe ee eo ee drysie 
ee ee ae oe driysie i 


uoyorory ‘inode, 
& Septeqoed Sep e][2ANON “00S 
an -+  drgsie4 
ee ee ee ee diysie 7NN 


I9 

~ans-susonog ‘std IOPIA *5 10 °V 
** diysiV AA 

ee oe ee ee diysie 
ee ee ee ee diysie 
ee ee os ee diqsie AA 


‘+ anbuetly-a0uely “ARN op 19 
amede AX “ARN OP IS:eT]IOSIe WW 81D 
"* 91999 yonbeg "N 


ee ee . ee digsie AA 
on ee ee aID 328 yonbeg “NI 
inodeA e& 

sour} Ie} sjiodsuvi 1 ap ‘ug’ ‘00g 
** dtqsivA 

anede A R “ACN OP ISIE] [IOSIe][ O19 

-*  dtysie AA 

+ > -onbiyuepesuery, ‘uss oy 

Io 

~Ins-ousojnog ‘sta IOPIA *D 19 °V 
‘+ drysie iy 


ee ee oe ee dtysie py 
ee es ee oe diysie 


<8 onbryurpzesuel L “u9xy 81D 
ss : OF drysze M 
we me Ag + drgsre aa 
ee ee ee ee drysie AA 
se onbrjueyjesuely “ust “319 


imedvA B “ACN Op osie][losiv]y sD 


‘QuI'T diysmeeys 


panuju0)—SUOTIBIC drys 


| 
| 
| 
| 


Sze 4ysru 
+ ogr ‘Aeq 
oSt 
08g 
oSé 
08 
olZ 

ogl 
oS 
ogt | 


ogl 
os | 
ogi 
0g 
ogl 


Sze 4ys1u 
‘ogi ‘Aeq 
oS¢ 
08 
08 
oOgr 
08 
ost 
of€ 
ogl 
ogI 


“SOTA 
Panae N 


Be 
yewIoN 


"TeUZIS 
1129 


S1stAeIX) Cf ap ueunf 


** Jopemorp, sopuf” 
** AIO sopnf 


os ejjouuee f 
** O1V,p suueey 
eyouryg ouuvol 


Es ** ouuevof 
v2. Wgregq-uvafi 
sh: eurpaae lt” 
** Arjoqinseinesl 
x erresstue 
ve ** og O13] 
ie Tua ereyy 
> hese CLU0T 
ms a1qusyeyuy 


** 9, OqAQI9WT 


og SOUL OP ay 
oes i SIqI 
mes 2292 Coq] 


ne piessny{ 
"* gg UOSPNET 
us o}joLIUeTT 
"7 SAT tuoqT 


oe e° uodieyy 
°* — epreqoyeH 


"+ og HEH 
Be ++ oyoeH 
be * coq 
is uopAony 

F ++ .,odnoppeny 
i we oz O]0D 
*Pjuv07—AONVAA 

"omen 


Siva 


(eis eee Deg | 


Ship Stations 


Pata ee VERE EFI 


meet y lit 


N xt yd 009 ‘oof oe *-onbrjuepjesuely *us) 31D ool NIA eke Ge og (CJ) c1TeAeN 
— ti Hd 009 ‘oof ** soUlI}IIeJT Sollosessoyy Sep 1D oof NWA ve Ae °° te NWA TeveN 
N . Dd oof oe 28 ogi = drgsien og Zan a oe **  wojzenbsnoyy 
N b wae Dd oot oe oe ee oe drysie 0g NaQa oe oe ae yonbsnoyy 
N Dd oo$ ee . oe ee diysiv 0g oan oe ee oe ** JVIOW 
N Dd 009 ‘oot oe 2 + -onbpuepyesues L ued 919 ogt fila 2° SS se (LA Teer u0yy 
N : yd 009 ‘oot hs : -*  diysieM oS€ oon oi “ts _OON WTeOWTOK 
— AG Dd 009 ‘oof oe enbrzuepjesued L u9s5 319 ogi SOI "a te 6z 9@ OSLO 
x a a 009 ‘oof FA ai "bsq * 00Y ep gToeM oor WAA ue we ws » CULO 
N oe y d 009 Soo€$ oe oe oe diqsie pA oS? 9vn ee ee oe nesqeilyy 
a ri ae . . "+ 919 39 yonbeg ‘N — — hy “s a OTOTFUIL 
N ae Dd 009 ‘oot OG * -anbrjuey}esuely, *ug5 ed ogt XII fy ai °* og X LA OOlXoW, 
— a, Dd 009 ‘oof ** SOUNTITIE HL SelTesesse jl Sop 919 oof WNa aN °* og WNal eummog [ay 
N oe Jd oof$ ee os drysie oS ATO ee eo oe °° 1IeqsI 
N oe 5 d 009 ‘ooF oe ee ° *OUXTI “ACN ep 1 @) ogi {xa oe oe oe ez 82 eprolpe 
x (Ate ys oe oe oe a1 39 yonbeg *‘N Ps Wd se ee ee oe eIpey 
N oe Dd oo€ 4 oe oe oe se driysie 0g 940 os oe oe ** onssepy 
N ee 5 a. 009 Soo£ oe ee ee ee diysivj\ oSe ovo ee eo ee eugsseyy 
N oe Nd 009 ‘oot & ‘oubrjuelyesuedL "uar) 919 ogi Wid ce or °° 9, onbruryiey 
N es Dd 009 ‘oot - as "+ drysie AA oSt Won. |-°° ki *  asTeyyasreyy 
N ws Dd 009 ‘oof ie - SAIN SEN SP 2) ogt duxa ve me rie ez ¢z CSIVIL 
x fe Nd 009 ‘oof oo ee *bsq ‘yoiny qdesof’ 00% MHA cat oe Oe °° Dorey 


‘ord 11 03 ‘urd £ 
“ord -¥ 0} ‘urd z IO Czé 4qs81U 


“ure or 0} ‘ure Z| °° Xd 009 ‘oof -Ins-suZo[nog ‘s[ny JoprA °5 39 °V |:091 ‘Aeq | JHA os 30 se - gSOY-O1TIL 
‘urd 11 03 ‘urd Z uoyovo1y ‘made, 
“ure zx o} ‘ure 6 | °° Jd oof e saltaqoed Sap sJaANON °90S ogl WHA mt si atleyy ojtionsieyy 
N * Dd 009 ‘oof si vanby UL[ESURLL “UPD 1D oor ADA OG ** 9, pneosng feqoqieyy 
N ee Dd ecg ‘oot gs diysie AA oS Omn = “1° oe ** neaoleyy 
N - a 009 ‘oot oh i ag OIF OREN We OD) oor axa at es ** gz sz PQnouryy 
N ° yd oof oe ee oe diusie 0g ODN oe oe oe . “TUS URI 
N oe Dd OOf oe oe oe oe diysie 0g wan On on oe sonpaureyy 
N a Od 009 ‘oof ee "* SpungY smes1eq) oD oor Wot | °° xe cr 32 VPN 
N oe Dd oof oe oe ° oe drysieay 0g NDO ee oe ee ee uose 
—_ oie Dd 009 ‘oof °* SoUII}IIe]T SOLIasessoy[ SOP 91D oLz WA ois ote “8 Wa Ueraseny 
N sr Jd 009 ‘oof OP “2 aId 39 oIqey uerTIdAD og! wla oh ae oz PUUOPRI 
— oe yd 009 ‘oot ** SoUlI}IIVp SolIosessaT Sep VID O0f INA re i ** 4g rosbno'y 
N ES Nd} O09fooe | °° *sonbryueyjesuesy *U94) eID ogI NI 3 #5 °° gg OULTSTNO'T 
—_ oe Jd 009 ‘oof ** SOWIE, Sollosessayy Sep etd ole WA ip) oh oi 1g SLO'T 
N at Xd 009 ‘oof x 3 *tenbyueyzesues L ‘uey 219 OgI T1aA ae Ph _ 9 (e]) suter10} 
N a6 Xd 009 ‘oof a ss drysreAn OSI alfa a si 2° Jelloy 
ri ee Dd 009 ‘oof ul made, RAUN op osteyUeN 91D 09z Tar | of ott tke (ea remey 
ogo'r *yq81U 
N sis Dd 009 ‘oof ape anbijurj}¥-PNS "AUN 2p 219 |: 022 ‘Avq| TSH e = a ** 9g JOST T 
Cad op Dd 009 ‘oof nade & ‘ARN Op astel[TesIeW 81D oor Wud | °° °°) °* az 9g CUOUTErT 
N .S Xd 009 ‘oof "*  drgsre ost 8 OT Oe rf eqoqurer) Nosy 
N e Jd 009 ‘oot ay s-¢ fc *s  drysieAy o$1 NIO ibe i # IOISIOART 
N pe Od 009 ‘oot ap sa a + ditszuM ost om ny Ps o|[tAorL-oqonozeT 
N 4 yd oot ye a: ey ss diysre 0g | NAA My LS **  youonbsuey 
N ee Jd oof 1 ee oe ee eo digsie A 0g In eo ee ei < ehags Ut 
N - ee 5 d 009 ‘oot ee ee oe i ee drysie AA oSé on ee ee ae ee I9q3IST 
N oe +3) 4 | 009 ‘ook | Part ee es oe diysice (A 00z MIO | ee 2 sine ee puresloyy 
NU eM S| pn 00 | 8 * sau rem satraSessom Sep 319 ze | MWA ee bi as MIWA yeures, 


, tS needs % “ep 2 =e = — 
| N Sale LE 
. N 5S Jd -*anb ra 
N eae ae S ree a1 SSS 
. — ag, ‘ a ep or oe His = 
a coro = ciate | cut ema meee kc diqste ale ar siauong 
~ Co-0 N + od 009 ‘oof SOUIIJUL]Y Soltes draare AK a: ed eta cos 
= N ; Dd 6S **  sgUuITzIIe essay Sep OID | qin p ; ‘ “49 d 
Ss as . Dd ) ide BBE soHosussoyy 69 oof IN oe : ee polg 
a ovo } 009 ‘ook oe een d P etD oo€ a ee nenyjog 
& Siac N ‘A Smet eames ae a 6Na leo oko ZNA [e3nj}10g 
ae stan Co'o N ae vd 009 ‘oof é ps rie osx faa +e ae _, #8 ualsaudfog 
i= ime Co'o N 3 ac | oo€ seed sd take syodsuer] 5 whens 3 VHN 2° oe OF preusiog 
= oF'o N : od oo€ bi , oP a t90S olz ** won 
» of Co'o ar ee Jd oof a oo oe 5 Givere 0g TAA oe De " 
rate ob-o N . od 009 ‘oos ae ve ve aA inert 0g Se. iy?? .- "* og TAD 238i 
= -- re = laa ae ++ +s ss aig ga ganbeg-N | 05 wee (Se oe y0109SId 
= le aie N : Dd pee eee is *-onbr i os cae ae aq | ?? ot bie 
Pew . 5 9 ‘oot 58 nurpesuery, ‘uy og me ve oe Jaac)ry 
N d ¢ Soult te yt) oI Idn oe es otgAr 
q, Sea 5 009 ‘oof ~ IN SolraSessoy] ae ogi bet atsA1yg 
Ss S1'0 d 009 ‘oof . is pee aos ooh dit | 7! Rs CoA Sere ee 
S = N Sis sente die Vo cee Tg alae ee og NOD 
ovo N oe 009 ‘oot ** PION Daca ogi Wd He a Seo es ses sak © 
a 4 Np Jaq a og 449 we "* onze 
aa ai obo Dd} 009 ‘oof a ts She tat OE peak cedfa ened 
oto N ei a soujLey sjiodsuezy, eee e 1 af $08 per en : 
— : —_ ie. ‘ a) 9 os os STETED-9p- 
3 ee ate ed : Jd ae nea soullpLeyy sjtodsue1y on adv ea oe NAF | ° er 0 ume 
SS ey Co: ac mi Od ‘ **  SgUdIzLI : *lig*) “00 **os NAT eueie 
& — ain N Yt OOF 08k ie SOE ped hp seen nam age ot Ae eR Lise) os i ls 
— Sy oF*0 009 ‘oof as UIPLIe I Sattasessa 10 oof i 
is 2 fo'o "a ee Jd oof he i srungy sees ie Sap 9ID oo€ MNA % oe cee dAd edwe g 
N oro N Jd 009 ‘oof =| °e a na req) ary oor OWd | °° am st aganbgtoe q 
aa ore — : » 00$ "* SoUUTPTIe salsa fessa TYSIe AA 0g Moe 4% > ee re ane 
= oro : 54 | agp cot inode esnips | oct | xg [iS nutes 
] aaa ber ee Ge eee Barf: ques 
Ss aie ot-o N ay a *+ ayy ep oe suortysiy) 091 Naat | ee i ** roIsnqQ 
ay = Sr°0 N . e d | 009 ‘oof é neQ sap ‘00g | Sr MHA | °° seung eae eIprumN 
' ‘soueny | * ne Es ‘: 3) 5 Ogp ace “PION OD Jad Sp Uinon ge ogt “yyatu WA) °* > eee 2p bong ae 
= et a ee iieta oh ggg amb aueT esueET Beate or ee ‘saeake 
‘ ! SI ts oe 
xo | 09 oo€ Sie) a te eee AeMIey 918} ogt gL Ant me £5, ee 
AS I}IIV Sollasessoyy, S} ogI oe os PION 
N =e ee atin Ss ; eI sop vI9 Cz HZ4A oe ats oz TIA eresein 
asieqy | “pIOAA NNA | °° eT 2d ees 
aid 8 12, Vise 
d 1g PION 
| : “pyuog— 
*9OIAIOS be noe gah 
e8reyy digs jo sMoP, Set q}.3u9]-2 AR AA 
joomjen | 2 [eOHON x *SOTTIN 
q}) so eury d A 
eas rérwaens | NN TES 
| t e 
7 | suey | ih? ‘QmIeN 
[eUlION 


400 


panuyu0y—SUOTIIBIS AIYS 


= 
ie) | 
+[  — 
—— he 
— owe) 
a $o°o ~ oa 
= oto } 5 
oe So‘0 N . d * 
ie (op an6) N — > d ae soul 
a5 I ' 
eae ox 6 x se 5 g soe AUBIN sjrodsuexy, inode, & 
a de N ae Dd 009 ‘oof ° ie ae L 9p “ua 31D 
= one N ee Jd oof ; a anh bee oth aTase MA oLz i 
oe he X .. Nd oof ; *sonbruejjesues 1ySTe AA 0g AAS see: 
ea: ee N tes od 009 “oof 2 **onb 2 ae ane, ary) 08 Tan an os AG 
ae N : Xd 0 oot ee Sc ruepjesuely ° TySIe oor oan ste ae ya og VIAIPIE 
a 2 N pee 09,008 ic ten REN LL “U9 at 0g i ae eee Saha worquue 7 
— ae N oe Hd 009 ‘oof : Eanes ee Teen AGN ap se ogr wan ce ae ar 
oO N | oe Xd 009 ‘oo : ° fake TUIUpYV fen drasie/\ OgI ODA Re ee 82 (eT) jutel 1oag 
> or 7 eons Oe Seat ee ATEN 9983S chee (hi oe hee A a mayen = 
I'0 . Dd o0f€ ; os eit 091 fia |c ee a EG: 
a A N | Dd 009 ‘oof Sai be Wh mE ee 002 - bY aa eae eos On ie 
— Ste ee 5 009 So0€ + e @e ey are crasTe MA oS€é nea ve ee MT ecaee 
See — d * sour $i fe rysie 0g igi 5 ab _, 98 XZ : 
idee am or"0 N .- 009 ‘oot I} Soliosess: Fee og wan |°° as ; : i Rant pie 
3 = poe N oe Id Soul} IIe ne eee a oS he SEALS te ae A re oe 
= ee So‘o N be Had 009 ‘oo : sjzodsueiy, inode, se oof O1n a Oy im ve ere 
aie oe N BS) ops “+ anb ap "U9 “90S gst Oi esve ees Bae 
A ae N Cages Oy: Burl awe Heeiy Plas” Pe lisoo tie pre ae 
ia oF me oe Jd pet ee YE eae 009 ‘3 4sTu po fh os # pal eg ar 28 ee 
Qy 6) ee =) d oos ee jue esuer TYSIe AA . O07 ‘Keq 5 ie S 
S = oo N ba oof ~s vA .° rer], "U9D e oS San |: og UUTeI 
oe — £o"o : 009 ‘ oy -s di tD fe) MI e iqerg-1PtS 
” ae oto ‘ . Jd ce ea) 1. aqeenee Bh deere is cid a Oe iS 
: N Fe ; an oO ryste 8 +e : oe pg CU 
As oF’o N Ss Dd 009 oof bryuey}V-PNs ; Auer A 0g san ao a ~ ee 
<= sas oe x) 009 ‘o soul AeN 9 oS Man ‘ ay: , (e ‘ 1038S 
¢ X d of oUNITTE TY S Bae a, ; pacige SED) S108 
— 0°0 & oF 5 009 ‘o 2W syiodsu ande, & oof HI “* abo eS 
ot d 0 of ae e1T ep ° A® ial oe oe uvoeqie 
oy 2 N i xl 109 *oo€ as ysong,| 9 u9*) Jo WSA ss te es ite g 
ee = ae Pw, 009 ‘oof M anbyw re aah 208 oLz Se sy Bee 
= we — yd — bet tac eee rysie ogi Skar ot Ss 
cs oF'o votes dZ ais ee Hyd 009 ‘oof he tee sal pay “us gus oS€ WVa | °° yee ~ og CIV UEES 
ae Coo ure 6 O dv Dd 009 ‘oof oar ; ‘enbruepe nao sap *9 10 ogI svn *]* os 
a So°o 7 “We 0 ee aq 1: suery, “U US : + oe i ios GLY 
oe OR Sas: of "+ sume 15 Jo o1qe 99 aD o£ Rabe hs [aUOTIN ae 
= ea N one Dd sctad kl esr eeon uatidé) — SAT |. °° * oral sInoy uh 
oa 3 — “° eB Satie. oe ay, Tysre/ 0) oe a noe uueyef ° 
— oFo _urd ¥ 03 “or a8 5 d oof ret hee Look ede eM 0 ona | *° +. “sae phe 1S 
Ps. or: ure o } °Ul dz 009 ‘ ee ee Pp ojjoANON A 8 a: ° by od 415 
ed oho I 0} ‘ure g 9d} 009 Asc i et ba A Cae Sey Gera ao of. Seas 
re i Soro N : ; — oof a woryexystuLMIpY ; . ane AN ee aad tae os, GeTTEHeeS 
a: = ‘ | ; : AeMrey _ wie re 
wis So N oe Xd oe ‘oof eat bsq eee 2181S oye) Lan ie i Fie : eS 
i C 2 ON +. Sd oof ; . 3 J IOPOIA ogt jaa ie ; “yi oe 
ae o°o N oe Xd 009 ‘oof : ae bsq ‘A 5 oSz MZA she ayoe wes 
a Sop N on Yd 009 ‘oof oa o- 2) ee) uwInoy 1079 AHA > aa 7 ox 2108S 
= 2 Soro N é. bee 9) i nae se A ‘onbgueyyesuet | et ozI 4 hes .e ; 3 " me | 
sk 5 Soca rag sie Jd 9 ‘oot Ss a st RL sees ogi Ha | °° fate 
aN indeed ae ioe eee _ApnegeT drqss6 UDR dg 2 2 gcse es 
Dd | oof ti ae er 2 Ietg “W oS VLA ws Re ne apuoutaso 
—— 008 ; sid oe A alle augste MN SIZ ofa ye rh ae ez WLA ee a 
o/s ie asaeness y + oe MA oSi = Ad : . 88 ee 
cia SER oS€ wan oem ce “+ Quod 
TYSIe AA an Bee Lows : i vis ’ anos? y 
ph oA gee * urnba 
OE coy -: anbijandyt 
= Ly olla. urlpnedey 


=> 
S23 VAse sv: 
—— Tah ue 
POSEN SE __ 2 EFDA, 
robe ND 
SS aay 


aqent) 


PE Tastes atte iat ate 


Year-Book of Wireless Telegraphy and Telephony 


Co°0 
Co'o 
oro 
fo'o 
fo'o 
fo'o 
oro 
So'o 
top axe) 
ovo 
oF-o 
op axe) 
Toure) 
Towe) 
Co’o 
Co'o 
ovo 
oro 
CSo'o 
*souely 


“PIOAA 
Jed 


*a8req9 diys 


x 


ure ofr 03 ‘urd 0€°6 
“urd ofS 03 ‘ure 0f°6 


‘md zi 0} ‘urd g 

“urd g 03 ‘urd € 

Curd Io} Ore -g 
».¢ 


x 
x 


‘ule O£°1 03 ‘urd o£°6 
“urd o€°S 03 ‘ure o£'6 


vegzzzgeztialil|lamzazaaz laze 


*Q01AI0S 
yo soy 


402 


SOOUVUVOSSOUUSOOOUUUCUUOU 
Py fy Fy ag Fy fy Ay Ay Ay Ay Ay Ay Ay Ay Ay Ay AL AY AL Ay Ay Ly 


*peuLlojiog 


S9DIAIOS 
jo oinjeN 


009 ‘oof 
009 ‘oot 


009 ‘oof 
009 ‘oot 


009 ‘oof 
009 ‘oof 


009 ‘oot 


009 ‘oof 
oof 
009 ‘oof 
009 ‘oof 
oof 
009 ‘oof 
009 ‘oof 
009 ‘oof 
009 ‘oof 
009 ‘oot 
009 ‘oof 
003 ‘oof 
009 ‘oof 
009 ‘oof 
009 ‘oot 
oof 
009 ‘oof 
009 ‘oot 
009 ‘oof 
| 009 ‘oot 
009 ‘oof 


oof 


*(adA JT 
Aarvay ut 


Y3ueT-aae AA 


[euLION 


84}) Sazzay Ur | 
| SY}SUeT-oae AA 


ETO RA - epunu 
ee 
-YooH pun ssurey{ Jopunuie}sees 


-248995) 


me our] BXLFY-3SO eyosyneq 


eo oe ee os1y *Sox) “Sd 

‘+ ++ uneqtn Sseuuns ofny 
*san)-syryos 

ayosTjerisny - syos}neq 


** esuep ’so45) “S'd 
pAoyT-rayosyneppION 


-dueq 


ee ee eo 


diqsie 
es drysie pA 
SoUy EN, SojTosessoy] Sep 319 
se ** — drysre Ay 
**  drgsre A 

diysie 

om * ‘enbryuepyesuer Lue or 
OE : drysie\\ 
q + anbguepesues L ‘usy 31D 
aeis *-onbijuepjesuely *us5 31D 
*-onbijueljesuery, “ues 319 
°* SsoUllzlIey Sollosessay] Sap 919 
oe *onbrjyuepesuely “ua 31d 
2. * senbyuepjesues LL ‘uss 319 
*"senbyjueppesues L ‘uexy 319 
**  drysiey 

ee eo diysie 

drysie AA 
drysie A 
ow *onbryuejjesuery *uay 319 
: at) 79 arqea uatidAy 
"+ drqsie 


ee ee 


ee ee ee 


*sury diqsureajs 


“SOTA, 


jeounen | ° 


ee 
0. 0 ie les OO nO Bere e. SS 
° 
° 


os OPV 
te [PIIWIP VY 


** og IOIDV 
** os III SeUUNS OSNF-ouyopy 


Baa A OF gg erent 
** o, ULIN}sMepy 


re UOPLY 
“ANVWUGD 


ee oe ee 9919Z 
ueseje xr 
me “* os AWA CURA 
Nevassnoy-Yople MA 
"ig “a INIsqJOA, 
CVD MOA 
re ‘ og OLUISITA 
suoT Ut, 
43 s¢ SHUNT, Op STTTA 
ref “* gz UPIO,P A 
*" 9892 PHPPW OP OTA 
** eg F870LD Pl OP TTA 
ez ez PUOT OP OTTTA 
°° gg QUOTI0Ieg Op OTITA 
ae es 9 2031 VP OTA 
x as OVUeTISTA 
OSN}F IOWA 
“* 919A 
pnerusisA 

og ClONZUIA 

a ALA eIzouaA 
asnjone A 


"pj woo—AONV AL 


ee ee 


ee ee 


penui}u0)—SUOTIBIS diyg : 


Ship Stations 
+ 


oF'o 
ovo 
ov-o 


oro 
otv-o 
ec OF'0 
ov'o 


oto 
ov-o 


oro 
ovo 
ov'o 
oro 
ov'o 
ee OV'0 
ov'o 


ov'o 
ge OV'0 
ob’o 


ov'o 


oro 
orc 


ov'o 
eg OF'0 
oro 
ovo 


eg S2'0 


ov'o 
oro 
oro 


PST 450) 
es0¥'0 
ovo 


ovo 
eg0F'0 


‘ure z 04 ‘urd ZI 
“<Ure ok. OF Ue OL 
‘ure Z 03 ‘UI'd ZI 
“are ZI 0} ‘W'S OL 
‘ure Z 04 ‘wid zz 
oUle 1c rOjeaie (OF 


ye 

N 

xX 
‘ure Zz 0} ‘urd ZI 
‘“arecl Ol. tue) OL 


xX 
* ure z 01 ‘w'd ZI 
‘ure ZI 0} ‘W'e OF 
xX 
N 


N 
N 
‘ure Z 0} ‘uI'd Z1 
OUT eECr solu eeOr 
xX 
xX 


x 
‘ure Z 0} ‘ur'd ZI 
Ure. cieOjee ule LOr 
N 
‘ure 2 07 °ur'd ZI 
“are ZI 01 “We OF 
N 
».4 
xX 
‘ure Z 0, ‘urd 21 
“Ure CLO} 2Ul'e: OF 
‘ure Z 0} ud ZI 
“ure ZI 0} ‘W'S OI 
xX 
x 
‘ure Z 0} ‘UI'd ZI 
“ure ZI 0} ‘uUl'e OL 


So V5O o OOiO Uo wo OOO U- 


009 ‘oof 
069 ‘oof 
009 ‘oot 


009 ‘oof 
009 ‘oof 
009 ‘oof 
009 ‘oof 


009 ‘oof 
009 ‘oof 


009 ‘oof 
009 ‘oot 
009 ‘oof 
009 ‘oof 
009 ‘oo€ 
009 ‘oof 
009 ‘oot 


009 ‘oof 
009 ‘oof 
009 ‘oof 


009 ‘oot 


009 ‘oof 
009 ‘oof 


009 ‘oot 
009 ‘oof 
00§ ‘oof 
009 ‘oof 


009 ‘oof 
009 ‘oot 
009 ‘oof 
009 foot 
009 ‘oof 
009 ‘oot 
009 ‘oot 


009 ‘oot 
009 ‘oot 


009 ‘oot 


| umojoxjeg oqpstuestamry-tpsyneq | 


"* "sax “Sq “Wy ‘pns-Sinquiey 
"+ sax) "SC “Wy ‘Pas-sinquieyy 
=i ** QUIT eYLOMY sinquiry 


eer ee ee esuey *SOX) ‘od 

“899 ‘Sd eqostjerysny-oyosyned 
s+ -drysie 
oury puerjod 


“* “say “S'q “WY ‘pns Sinquey 
"sosuoty TV 
-SIyayJeAves syosjneq “prespri{ 


Bp °* 9gUry eyMoury-sinquiepy 
52 5 + esuex “se5 “Sd 
* QUIT ex oUy-sinquey 
aye oe + eBsueEy “S05 ‘Sd 
te Hine + suey ‘se ‘Sq 

-*  drysieM 
°° QUIT eYMowWYy-sinquiey 


ee ee ae 


ee ee oe 


2 °* QUIT eyMowy-sinquey 
Of Poy aC SouuT}s OsN}{ 
pAoyT-royosnNeppION 
“y'V ‘neqgryos pun 

lolopsey ‘USTYNWsley sISUIYOIy 


ag °° UI] BYxMoWYy-sinquiep{ 


oe ** QUIT eExMoWYy-sinquey | 


sts ** oUry eyLoury-3. Inqulep{ 
oe oe oe drysze M 
SOUISOY *S9x) “S°C 
eurT puefoy 
(9urT 
eyLIowWYy-sinquieyy 


seqyy) 9ury 


35 °° QUIT exMowy-sinquepy 

x“ a ** QUIT] UUPUIIOOM 

ee ee ee oury puefory 
(ourT 

sey) eur 

oe oe o- drysre M 


"soy ‘S'd aqosyensny-oypsined 
“yy ‘neqgiyos pun 
ToTepeoy “wat qnUstoy SIOWIHITNY 


-*  drysie A 


"sary 


Ea Heury, sinquerzy | 


sie qe POULT, eiyed 


ie °° wd dd ered 


te CTUOPeY 
re og STOJUOXV 
ra 08 nvd eYeI{SNY 
£9 sinqssny 
oo O11V 


oa te OVE voToUnsYy 
og DIeSSY 


eISIUIDIIV 
2s oh WAInj1ejslV 
re PIUOCULIY 
ey eS og S[QFUSSIY 
cg SANQSUSIY 

** euooly 


ie 1e OKC PIPeoTV 


a "yg eUTUO} TY 
IA Seats oSny-e1uuy 


F 1s HTEqUY 
ne sIoUIyONy eeipuy 
re CISNTEPUY 

1s CHHOUY 
te CUQUIV 


oy NVV euozeny 
gp SISEUY 


os WONTV 
re PIUTCULSTLY 


re PHPUCXOTY 


ep UULUIIOOM PIPULXI[V 


** os CPIV 


re CISUIQIV 
ssoryeq y¥ 
is _os MVC Aueqry 


a's SIoTUOry ouuey 
ee = yen oe ahs 


oe ee 


404 — 


Year-Book of Wireless Telegraphy and Telephony 


ge OO°V 2g OVO 
oo'F ovo 
oo’v ov'o 
oo'r obo 
oor ovo 
¢g00°F s¢ OF'0 
oo'v oro 
oo'r oro 
oo'F ovo 
oo'r oto 
oo'v ov-o 
ee oo'F 2 oro 
oo'Fv ovo 
2g 00°V 22 OV'0 
o0o'F ov'o 
ooh ovo 
oo'F ot'o 
oo'y obo 
oo'r ovo 
oo'r ov’o 
oo'y ov'o 
oo'v ovo 
oo'y oto 
oo'r oro 
ooh oto 
*souel yy *souely 
‘asieyO “PIOM 
MINI Iog 


‘esieyD digs 


‘ure Z 0} ‘urd ZI 
“ure ZI) 0} “Ue OF 


MAMMA ZZ 


‘ure Z 0} “ul'd zr 


“UTS! CL O}.°Ul'e. OF 


‘urd Z ox ‘urd 9 
“ure Z 01 ‘wre 9 


x 
‘ure Z 0} ‘ud ZI 
S-Ui-e St 0} “Ie: OF 
‘ure ZO. ‘ul'd ZI 


“UI-e) ot 10) “tue? OX, | 


‘ure 2 01 ‘ur'd 21 

SULe CLO] tue OL 

‘ure Z 01 ‘urd ZI 
“ure cI 0} “WI'e OL 


*QOIAIOS 
jo sInoy{ 


COS 


Re MOMMA AOAA, 2100 A | 


° 
° 
° 
. 


6 oO UOHOUHUHN OF G6 '5 -OUU 


O OO -U0O00 


A A A AA,A,A,A,A, A, ALOAVOAVA, AL 


*paullojiog 


S20IAIIS 
jo oinjeN 


009 ‘oof 
009 ‘oof 
009 ‘oof 
009 ‘oot 


009 ‘ooe 


009 ‘oof 
009 ‘oof 
009 ‘oot 
009 ‘oot 
009 ‘oof 
009 ‘oof 
009 ‘oot 


009 ‘oof 


009 ‘oof 
009 ‘oof 
009 ‘oot 
009 ‘oof 
009 ‘oof 
009 ‘oot 
009 ‘oof 


009 ‘oot 
009 ‘oot 


*(edAL 
Aaeay Ut 
U}SU-IACAA 
[ewION 
0U}) Saryoy Ur 
SUJSUZ-OACM 


ee ee ee 


esuey “sey ‘S'q 


By ** QUIT eYoWy-sinquepyy 
PAor]-TeqosyNeppI0 N 
drysie 
=e ** QUIT eYLoUly-sinquiey 
us °° QUIT eYLIoUYy-sinquieyy 
he "S90 *S'd eypstperjsny-oyosjneq 

°* QUI] eYyMoWy-sinquiey 
drysie 
esuepy Sex) “S'd 


** QUIT eYMOWY-sinquiezy 
epunu 
-9]8905) ‘*SosUdl}{Y-olIayosuees 
-qooH pun SSUTIo} Iepunuleyseer) 
[ese °° gury eylowy-sinqury 


es ee 


ee ee ee 


ee ee ee ee 


drysre 
oury puejoy 
ee ee ee ee drysie 
aie ** QUIT ENLIOUIY-sinquieyy 


Sele oe es 


"* "sary "S'q ‘WY ‘pns-sinquiezy 


od °* QUIT VYMoWY-sInquiepyy 
| <° ** QUIT ExIIouUTy-sinqurey 
tech e ‘* QUIT EYMoWY-sinquiey 
[tine ** UIT eYMoury-sinquieyy 
se 52 esueyy “S05 ‘Sd 
ws ** QUIT eYMoWYy-sinquiey 


‘Sq ‘WY pns-sinquieyxy 
‘S'd “Wy “"phs-sinqurey 


‘qury diqsuivays 


drysie Ay | 


oa IayosjNeppION | 


pAoy]-JoyosjneppION | 


| [eoryNeN 


\ 
| 


*SoTTN 


aT 
esuey 
jewIoN 


*JeUsIS 
ed 


FE ines ES ueweIg 2 


9 ‘+ Sremyosunerg 
:s ** og Sjoyunerg 
oe. ef re CTISPIC 
** ts DGC Sinquepueig 
ea adv Sinquopurig 
ao re CIUSOG 
us we fad erueqog 
ee ee 08 wmnyood 
te te TOGONTA 
ee oe “2g 
oe STOFUONTTA 


te CTULY}O 


ee ee 


he “et og PIOUOG 
ie EPNULog 
td te GMC Ufo” 
adv Upto, 
og LESUSIOg 

J]NMOeg 
qe PIACIS TOG 


oe re NGG oueisjog 


* "te PISTON 
re UIaAC 
ie CIICACT 
te PIAL EG 
og SJoyUoIeg 
2¢ re Vadqd euojeoreg 
as * Ie PSSOIeqieg 


oe eo. 


re SINC VIDE 
ua re OTS" eIyeg 
"p7409— ANVWAAD 


-swWeN 


ponuyju0y—SUOT}BIG drys 


Ww 
g | 
oo’ oto os ; "O'y ‘neqgiyos pun 
00° oto x ag od 009 ‘oot lolepeey = ‘UeTqNUIsIoYy el Ot st 
se N ‘Goe oi — : OT 002 MId vc 
‘ure & 0} ‘urd 21 eget: a ae eae ee — Fay hese peat hs eae Ss 
oor oF-0 “ure ZI oy ‘wre or | °° ‘ S1zueqd 
Nd 009 ‘oof ae °° QUIT exWeUry-Sinquepyy 00z xad oe ae 4 
oo oto x z , 5 **re ETUC 
“ure O€I 0} ‘urd 0£°6 eet 009 ‘oof + ve ** esueH *seD *S'd 002 . . 
oo'v ofa “urd o€'$ 04 'Ure of'6 | °° : Lod ¢ ** gg SJaye}sSoID 
‘ure Z 0} ‘urd ZI ae 008 foot * "> pA] -Jeqos}MeppsoN 00z | s- 
oo'h oi eae deine Lod ase een re PIO}219 
oto Ure. er 0} -Ure.OL | *; x ‘oo€ oe te 
; “ure Z 07 -urd zi 3) d 009 OO0e sor) Sd ‘WY-"pns sinqueyy oler4 AOd oe eo oe so} Ud1II09 
oo° y tere “ety? ae “ Ts t 
oor Ske es me bacedianot, Bre Rae 009 me "* sax) *S'q “UY “phS-sinquieHy 00z Mu o. ae 
¢ 00°F eg 0¥'0 N i es dd 009 ‘oof a + Qury eyaury-sinquie yy oSz ah a. PP GS) 
eg 00°F 22 0¥°0 Zs ee 009 ‘oof ‘a = Oy -+ — drysre ed odd |, wOUC Cpeaos1o0y 
oo'F io . e ORs nea aan ens Sy Rae diysxe \\ sy NOMS oe rns 
oo'F oro ; me dd 009 ‘oot **say “Sq eysierjsny-eyosined ze Tou f ceeeamme see ye. 
oes Zr‘o N 5 cate 009 ‘ook iC oe pAoy]-Jeqosynepp10 N oot es a e og 2EUIOD 
oo'v oro N e vd 009 rook ae ** QUIT eYLoWly-sinquieyy 09 vod ma mS es re 8INGOD 
00°F | eg 070 xX Sigs Oa, ol eae | pre Rate a a ed ee ae * "1 8140) 
oo'v oF-0 x s Od 009 008 ++ ppeyuounyg ‘Pa WesV WSIE1d ved Add at ae eae ACC purpas[9D 
i} oo'¥ pe Dd 009 ‘oot vhs eK a sguutie o8n Tod og PjesuowN]_ ere[D 
S se N os ‘ Stes. NS osny{ | — 00% soa | °° is 3 
S ‘ure @ 0} ‘urd zx ant 009 ‘oot * QUT] expoury-sinquie ry oSz MIE | - t oye ae ne 
= oo'yv oF: 6eay ee ee ; 1g TyeuuUrOUury) 
R 00°F es seh nt EES ee eee a 009 ‘oof "7 ¢* guYy eyLoury-sinquieH Sze ee "eg Maen 
S ooh oo x Se od 009 ‘oof c ‘+ pAoyT-Jeyos}Nepp10ON 00z SOG) Ny a ee 
A) oor | oto N ea Id 009 ‘oof oS ** QUIT eMIIOUIY-sInq WEP 00z hata ees es te Z}TUTIEY 
Q, 2g 00°V ee OVO N + eae 009 (oof = =) PACE I teugs nen PON 00z fhe | see oe ee Le 
er Gort Bice = a O 009 ‘ook os an ane + drysre\\ a 90d = vr fe * *y— JOSSED 
<< Saree cyaard Nd | 009 ‘oof “san ‘sq ‘WY “S-SinquIeHy Ate ay. Gio : uote) 
i) cot WO je ee Pe rcjor | ae) eereee AOd re se gouestA deg 
‘ wa of ly eye) ee TY) co e ‘c-3 
oor an ues pie un d zz a 2 OS Wy reese qae 002 aod as oe ++ gaproa deg 
oo'F oro . Jaa Pic; dvd 009 ‘ook ae "say “Sd “wy *S-sinquiey{ 00z a me ie 
ooh oFo N eg Jd 009 ‘oof ee ‘+ QUIT ~CYLIeUly-sinquieyy ate wod at 4 : ys POOY deg 
oor oro N hs Id 009 ‘ook a “son “Sq “Wy °S-Binquey coe Ood is a * qe [e80310 deg 
oo'F oto N ait Jd 009 ‘oot i + Dur] eyouly-sinquieyy Cz¢ NOG: tes. a ye O1ToystuLy ded 
oo'v oto xX ma x) d 009 iD08 Os *sox) SHG ‘wy “S-3inqueyy Czé god ge at ; ; te oouel gd dey 
: Dd | 008 ‘oot "sax “SC eypst|earjsny-oqosineq] Sze Rad ho ae 
oo'v oto X nie Dd 609 ‘ook WV neqyiyos pun LLa oe HeysuUeD 
See Ot: lalapsoy ‘UeTYNUISIoY “STOUD{O! ac ark 
ure O£°1 Ta 00z ° 
oot ee Ls See ud op STOUR PTTULD 
I ov'o ot: 0} ‘ure of'6 ee ‘ 
oo'h oF-o re od 009 ‘oot . ur] exLyVy-"ISO auosine ees 
oor eo + i Od 009 ‘oof oe es pAorT- otaoonnapion Age Wad * > Is jo}siouliesing 
vd 009 ‘oof oa ** SUIT exowYy-sinquiepy oSz Mad oe ae a te MOTEL 
oo'r oro 4 oe ad 009 ‘00f sox) WIN] odd re UlTeSING 
fe ES AE AS -oneg appstueyyemy-opsineg | coe | dad |“ ** dct onune 
we Xd 009 ‘oof £8 ‘soy ‘S'q ‘WI ‘o-3inqure ae ex 
5 : e Hig 009 ‘oof _ -* SULT 1 aeRO Ee SOG oh ** wSdd solTy soueng 
QZ ts Jd ae *QuIT eyLewy-sinqueyy o00z eee as 5 win Bee pe Pete! 
gS eS SI ARE Seals ae *sax) “S'd omosiperysny-2 Ls a ee e re CIACSSH, 
und ee ae CE Ne ninr “ anneans ae ni . 08 Tad oueqsiig 


ee OF'0 N 
oor ot'o x 
‘ur'e ofr 
01 ‘urd of€°6 “urd 
oo'y oto ofS 0, ‘ure of:6 
oor oto Se 
2 oo'y oto N 
Ss oo'y ov‘o xX 
a : 
& 00°F oto xX 
es , 00°F PROM Ace) xX 
NY ee OO'P eg UV'O N 
aN oor oF-o x 
S gg 00°F ee OF'0 N 
S oor oto x 
eg 00°V ag OV'0 N 
a) ooh obo x 
S oo'v ov'o Se 
N oo'¥ ovo xX 
So ‘urd £ 0, ‘urd g 
SS Suny Z1O}s ud at. 
a — — “ure OI 0} ‘ure 6 
‘urd 4 0, ‘urd g 
= ooh ovo “ure £ 03 "ure'9 
4 
= 00°F ovo XxX 
RE ¢ OSL te 810 xX 
oS eg 00°F ee OF'0 N 
N ‘ure Z 01 ‘urd zr 
ae ie Supe) ZY 107 Ure OF 
00° ovo N 
SS ee OO'V ee OVO N 
ooh oro xX 
S 22 00'V ee OV'0 N 
RQ *SOURIT “souUPrL] 
“ 
8 
S 
SN -osreyy *PpIOM, 
TUNUINUIA Jog 
"QDTAIOS 
yo sInoy 
‘asieyqy diqs 


Jee. 
ee Dd 
is a a 
ite yd 
a Xd 
2.) yd 
s Xd 
: Od 
ca aoe 
re Oe 
% nee: 
A, a 
; He 
ee Did 
Saf Xd 
oe Did 
: ee 
ae Del 
€; Od 
os rs O 


*poullojieg 
SOOIAIOS 
jo omnjzeN 


“009 ‘oof i ad ++ drgsze ay 
POUY ‘neqgryos pun 

009 ‘oof Tolopsey ‘UsTINWIstey sIoUIyORy 

: 009 fo0€ ee oe 

009 ‘oot Tarepooy 


“)'V ‘neqyTqos pun 
‘Us]YNUISIOY sIOUIYITY 
009 ‘oof oF me pAoy]]-1toeyOs}nNeppI0 N 
009 ‘oor oO = ** esuey *se5 “S'g 
*SoSUdT}y W-Toloyosyoos 


SOUISOY *S05) S'q | 


009 ‘oo£ - WOH pun - $sULIaY Japunutejseexy 
009 ‘oof *"< souUuT}g Osny 
ee ee ee ee esueyy *Sor) "Ss ad ‘ 
009 ‘ook ee ee ee ee drysie jy 
009 ‘oof aeD > a oppst]erjsny-eyosjned 
009 ‘oof -*  drysieA 
009 ‘oof th ms ** esuey *sor) ‘S'G 
009 foo€ ee ee ee ee drgsie A, 
009 ‘oof aS ** QUIT eyoury-sinqgwe py 
“S’y ‘neqyryos pun 
009 ‘oof folopsay ‘UsTyNWsIey suo 
009 ‘oof 29 = we souurjys osny 
UdsAeY 
o0o€ -xng ‘ouleyy JO uoljerjsiurMpy 
*SosUal] 4 V-Telo yosyeas 
009 ‘oot -YOOP] pun -ssutlepy JIapunwejseey 
"So. 
009 ‘oof winejorjeg oqostuestroury-oypsqnod 


009 ‘SZE ‘oof ‘Woler}sTUrpyY 4 AeMIIeY ueIssnig 
009 ‘oof : **  diqsie Ay 


009 ‘oot ** ‘say “S'q ‘WY ‘pns-sinqureyy 
009 ‘oof aie = PAOYT-1ayos}NepPION 
009 foo0€ ee ee ee diqsie jy 
"sory WINS] 
009 ‘oof -O11 9g. Seog TOE HORRY Otel nod 
009 ‘oof gs ‘+ drgsre sy 
*(adAT 
Aaeoy ut 
TISUST-9AC AA 
TeULION, *aury diqsmeeis 


93) Soja Url 
SYISUT-OAC MA 


“SOT 
yeonnen 


Tay ssesyq 
ep SIOUHOTY WTA 


re GENA 


a fy SOUT MC eer a 
“ : - yp WOVUSSIAT 


os SJosUSTy Ay 


% oe PIEMD A 
” "08 “AT SeuuTS osny-punwp az 
: He sinquieq q 
wi “'e Aa “+ JeqA 
| jIOPjessndg 
UdyVv Vepseig 
og SJoJUSTORIG, 
** eyoeiq 

1g PUNWII0G 


ee oe oe 


ee oe 


as * "ep SIOWUIONY PoqJOIOG 
** og ILX seuurljs oOsny-e10q 


z6 og [POD] TEUIC 
os WMpPoid 
oh sp NAC Puejpyos{nseqd 


(ire oe og MGC Pueyyosjned 
f° ** aay pueruosyneq 


re OLIO}SOCq 
re VAC Assured 
ACV resupIeqg 


ee Hdd urydpeq 
oS CO ee 


*“pPiv0o— ANVWED 


‘sme N 


406. 


penuyjuoy—§ uoNeIS diys 


407 
OUOW 
‘Ay Ay Ay Ay 


0} ‘urd obesurd | 
‘ure of'6 


Zim 
OUS 
Aa Ay Ary 


0} ‘urd of°6 “urd 
ofS 0} ‘ure of'6 


1) 


. 
° 


A VeRCOCS 


Oo 
OMA OOAAAOO AL 


OOO - 


in 
° 
. 


OOO 
A, Ay AOA AVA,OOA4 AK AY 


ZAK A AZAKKAKMAZALM MAS 
Cer a 


Ship Stations 


‘ure Z 0} ‘urd ZI 
“ure ZI 0} ‘ule OI 


03 curd o€°6 “urd 
“ure of | 


‘ure Z 01 ‘u'd ZI 
“ure ZI 0} ‘W'e OL 


1 oO YOOOS VU OO 
yar -Ouer-ty-1-17 07-1 


009 ‘oof 
009 ‘oot 
009 ‘oot 
009 ‘oof 


009 ‘oof 
009 ‘oot 
009 ‘oot 


009 ‘oof 
009 ‘oof 
009 ‘oof 
009 ‘oof 
009 ‘oot 
009 ‘oof 
009 ‘oof 
009 ‘oot 


009 ‘oof ‘oo0z 


009 ‘oof 
009 ‘oot 
009 ‘oot 
009 ‘oof 
009 ‘oot 
009 ‘oof 
009 ‘oot 
009 ‘oof 
009 ‘oof 
0G9 ‘oot 
009 ‘oof 
009 ‘oof 


009 ‘oof 
669 ‘oot 
009 ‘oof 
009 ‘oof 
009 ‘oof 
009 ‘oot 
009 ‘oot. 
009 ‘oot 
009 ‘oot 
009 ‘oot 
009 ‘oof 


009 ‘oof 


Aan FAnC | 


: a ‘* esueP{ sey *S'C | 
: is pAoyJ-Jeyos}neppI0ON 


: ce: pAoTT-19y9s} NeppIoON 


ay i pAopJ-1aqos}Napp4i0ON 


: ae °° QUIT UURULIIOM 


: i Se aur] puejoy 
ue pAopJ-JeyosjNeppI0ON 


“our exLyV-3SO ayos}Nod 
: : diysie A 
ve oe oe oe diysie M 
: ae sf ourIy puejloy 
"* QUIT eylouly-sinquiey 
: ** our] EQUI y Sn eae 
. oe oe drys IE AA 


Z so eve ote diysre\\ | 


: y "BIoquayoye WJ IoujuNy “Iq 


: : ; SaUUT}S OSN} | 

° ee oe ee diysie jy 

4 °° QUIT UYMoUly-sinquiey 

‘ oN °° QUIWITY UUeULIoy 

: ae pAoyT-r9qosyneppso N 
oie °° drysie(\ 


. oe ee oe drysie\ 


"89 "SC eyost[erjsiy-syos}neq 


** esueH °se “Sd 

: ae) 's’ a oqps![er}sny- ayos}ned 
-*  drysieA 

: oe pAoy]-1oyos}Nepp.10 N 


: ** QUIT exLOWYy-sinquey 


° ee oe esueyy *Sory Sa 


: our] eNLFV-31SO oyosjNod 
: ** esueH ‘sey “S'd 
*Sox)-WIN9] 


— ore = eostueyteury - eyosyned, 


“oy ‘neqyiyos pun 


Iolapsoy ‘UaTyNUIsIey sIoUryoOrYy 
+399 “Sq eqsipeIjsNY-eyos}ned 
"**899 “S'd aqpsifesisny-oqosined 


= souut}S OsnY 
: sis pAoy]-t9yosyneppION 


* *88H "Sd "ery PRS sinquieyy 


*sox)-UINg] 


sued. EU EENN SHES ayos}noqd 


"ee amr PYTIAUIV-SINAGWeET 


; 


= so ** 03 S[PFUIP[OD 
‘ : iw NOC Ueqes0D 
oe ON °° ys heUastoUyy 


ee oe Le. te Usssoal*) 
ie te UUEULIOOMA pni}iox) 
pe . og SIUIO*) 
on te UOPSUTYSEMA 931004) 
a oe oe we {eIETD) 
ac <s oe “+ domes) 
=e ye oe ++ gyjaze5) 
ae oe oe os UojoueD 
ee a, te MO[NG 4SINY 
< rAAd yorewWstg yin 
a 7 AG: yoreulsig ysIn 
Sc . -* syong 


ba a ** oav AL Qosotd 
ae og “A SOUUTIS osny-ZUhy 


. : ‘* Tay jolla 
So LEST ated AO se 
ss -° “* gg sioqUesolly 


‘te TMC essory Jop youpollf{ 
i NAV asso1y Jap WHpetly 


4 °°. CAST. 
ae oe °° og OPJUCUIOI 
ar .- ** gg S[ayueleIy 
aie ee aie 08 SIoqIoly ; 
5 ee oe qojuonely 
io a oe ie NJ YyUeL A 
at os reP[eMUyUCL] 
oy a8 °° og S[oyUayueI 
ar re 1s [Leqosivwplayt 
Fes oe oe 08 wlIn}sue yy 
as ** + 9 OUC IAOIsje0xq 
tad 
ie "+ gg SIOUYOIY CUA 
pes oie ** 9g UasUl[ssy 
Be ae . og UOSSH 
Cae ies 1x nade osny-jsulq 
ae ee 1s uasULyIA 
as be 1g OId SsOLIo1j}Uq - 
Bc af + 49. eter 


oro 
oro 
ee 0" fe) 
oro 
= ee OV'O 
Ss ovo 
oy 2g OVO 
ov-o 
S 
2 ovo 
sg OV'0 
an ovo 
= 00°F oro 
ooh oro 
ay 
m® ooh oro 
$ 
- oo'y oro 
x 
% oor oto 
RY oor oto 
se OO°'V eg OVO 
a cg OO'V es OVO 
W& eg OOP ze OV'0 
Qo oo'v ov'o 
SS 22 00°F ,or'o 
oo'F of-o 
= oo'v oto 
= oo'r oro 
S 0o'v oF'o 
lava) "soured T souely 
‘g 
S aseacmerts AEE ae pr 2 ee SE 
a ‘asreyD *PIOAA 
TINUWIUIY Jog 
*a8reyD drys 


ZZ MZZBZZMA Mz 


‘ure Z 0} ‘ur'd Zr 
see C10} cUle OF 


~ 


"ure Z@ 0} ‘urd ZI 
<ULeecl OF “Ure Or 
"mre @ 0} curd zr 
“ure ZI 0} ‘ule OI 
x 


AMM AAAM 


‘ure @ 0} ‘urd zr 


SUL Cr OMcUlenot 1 


N 
N 
‘urd 2 03 ‘urd zr 
“me ZI 0} ‘Ul'e OI 
N 


o 
a, 


52 
“es 5 
3) 
3) 


. 8 @ 
. 
. 


lo o OS O'6 BIO 


sé 


OCs OO 
AA, AYAVA, OA AOOA AY 


OO OOS 


*pouliojieg 
SOOIAIOS 
yO oInJeN 


A, AY AYA, ALORA, MOMOMOAA, AAO 


009 ‘oot 
009 ‘oot 


009 ‘oof 


009 ‘oof 
009 ‘oof 


009 ‘oof 
009 ‘oot 
009 ‘oof 
009 ‘oof 
009 ‘oot 
009 ‘oof 
009 ‘oof 


009 ‘oof 
009 ‘oof 
009 ‘oof 


009 ‘oof 
009 ‘oot 


*(adAy 
Aavoy Ut 


Yj} sus] SALA 


[CULIONT 


24}) serjey UI 
SY}SUIT SALMA 


ee 

soulsoyy "say °S'd 

esuey ‘Sax “S°q 
*S0x)-UINdy 

~Oljed eyostueyrewly - oyos}neq 

; our ey oury-sinquieH 

. ee eo drysze IN 

: we PAoyT-19q9synappi0 N 


. 
e 
. 


oa our eypoury- Sinquie yy 

: **  drysiey 

aurT puejoy 
*Sox)-UINd] 

_ Sgostueyouly - ayosyneq 

drysie 

** QUIT eyloury-sinquieyy 


-Oo1jag 


"S25 "S'q “WY ‘png Sinquiey 
= °* -esueTy "sod ‘sq 
"* ‘say ‘S'q ‘UIV ‘png Sinqurexy 


** QUIT BYIMIOUIy-SInquIeTZy 


"£09 ayIOMToqeyog oyos}nappioN 


usul 


| 4 ‘UIaIDA YIYOSTUYOS Iayosyneq 


pA 0] T-Toqos}Nappso N 
**  drysie Ay 
°° drysre 
souul}S o8snyy 

esuey ‘soy “S'G 

ee ee drysze AA 


ouUIT CYMowWy-sinqure Fy 
OUIT eYMouly-sinquiepzy 


oulT eYxMowy-sinquiezy 
pAo]T-JaY9s}nappION 


‘eury diysuresjs 


eurT eylIowly-sinquiezy | 


ie 


YOV 
NOad 
99d 


fod 
Lod 


*TeUsIS 
ed 


ee JOMLH 
os SINQzIeHY 
ee ee ee eF yiodrezy 
*" t HZ esuey 

ee oe en NHV esueH 
te AHC JoaouueTzy 
AHY JoAaouuey 

rt Hdd Zinquey 

‘ _WHY sinquiey 
og UOWLeLY 


er [HC uasexy 
VHV uosey 
°° te DH ‘sinqsqey 


re te 9UNI}NY) 
es oF "98 S[ayuoyny 


te eqAyenyy 


re PTeMOUTID 
zet og SINQUEPI[O UWOA Sozrayssorsy 


ee ee ee 


ee ee 


ee ee ee 


og SNIENY YOIpetiy Soziaysso1y 
** ww DMC YsInjiny Iessory 
sis _ ZHV ysInpny Jessop 
oe ve e+ amas 
"* os IITA Sous o8nzy-23015) 


°° og SfofUSMlerryy ~ 


zuapneisy 
, he te UpeuLeiy 


te 90STOPTEM FEI) 
. te BIVOCIN) 


2 12 8 GOSoe { Inoureanos 
‘< te EY}OD 


“p1u0I— KNVWUAD 


‘OWEN 


408 


penuuoy—SUOTIEIG AIYS 


409 


a 


Ship Stations 


| 
| N oe SFG) 009 ‘oot Oi oe ae wie LSPUEIE AK ae | OMV 3 aSSO1Xy Jap [Ivy Josie y 
| N Hecse Dd 009 ‘oof Pe ae our eypoury-sinquie H oSz Wii les ‘te BIIOPIIA VISNSNY ULIosiey 
N aR P2195 009 ‘oot aD a s+ drysre Ay — WMV |° as eysnsny ULlesiey 
| N ee ee O 009 foo0€ ee ee oe eo drysie AA Pa LNV ee os ee ULIOSIE 
| N (ee. ek) 009 ‘oof “. on Hs **  diysre eR LST lear. ** “TTT YOupetty Josie y 
N beep 25) 009 ‘oof one oi Oe s* drysie A oo aysv au ** -essoreqied Josey 
N es id 009 ‘oot = ** eur] expoury- -Sinquey 09 | Osis We ~ 12 OM Josie yy 
| N oe ee O 009 foo€ ee ee drysie Enu | SMV ee oe ee SMV IOSIe 
*Sary-UINd] 
Xx iy Jd 009 ‘oof -O1Jagq sosiueyIoUIy - syos}neqd 00Z ALE Fp me : "ep alfa seydnf 
xX ‘ yd 009 ‘oot “S05 "S°C oNosi[eljsny-eyosjned Cze Ald a oi “gg CAEL 
X ee =i) 009 ‘oof *e aUuTIeJ JO AIjsiUTY [ettodwy | 0g be WEY ai fo = cpr) 8121 
i asoid:o.0} “td. 2 | 
“urd ¥ 0} ‘urd € | 
baie Tt yO} Ole Oley yd 009 ‘oof | fiat UULUTSUNY “AA Tolopaadyy — 00% TId os a se erer Geen 
| "seston AV | 
we 9 Xd 009 ‘oof “SI eaIOAS2S ayosyned *piespryyy 007% did se he oe pe Daves UA 
N | ee ee re) 009 Soo€ oe _SIUSEM — MIV ee oe ee oe aud] 
N ie Dd | 00g‘r ‘009 ‘oof | °° °° QUIT eYMOUIY-sInquiey Cze ae Ka se Sis te LIQ 1oyer9dwWy 
HGS Woh 
op Fi od 009 ‘oot oe I "say *S'Cd 19U1}}04$ oor | did ae eS re UIC J0yer3d wy 
x "hn Dd 009 ‘oot "* esuey ‘sex “Sd 002% Wide °° Je ** og WUInjUOyUY 
».¢ i Od 009 ‘oot pei 2 “* esuey *saD SC 00% dHda xe <e “* og SfoftoqnyT 
xX = Sid 009 ‘oot ¥ i a oury purjoy ze gt sie tara me "* og UIOFS|OH 
xX ie Od 009 ‘oof se ** oury eyoury-sinqumey o0@ aZd mn ee ee te C1PES[OH 
> a \d 009 ‘oof 2 =" sys eury purjow Gce MHA a Bas of og JOBJOY 
| UN a 6 009 ‘oof 5c ee 3 ++ * “drgsze 4A Bo OHV oC eis ** wUlaTjozueyoPyT 
| N ia Xd 009 ‘oof oy ** QUIT exLoUY-sinquieyy of ,| NHA oy 2 1, UFHeysusyOH 
| x Lie Od 009 ‘oof me re 2) USUBEL SoS Ct ool WHA fi bi “* 9g SfoyUSGOH, 
| Be ee Sd 009 ‘oot ***sar) “Sq oypsiyTerysny-oyospnoc fet" © | OHM 1% fe :; ** os JOH 
X es Jd G09 ‘oof eieoisa ayost] e1ysNYy-syos} noc] Sze LHGa ae ot: — og WeqoH 
xX or Hd 009 ‘oof .* sauurs osny ooze =6|. THA =| °° os *X SPLUNS OSNH-eppiH 
N arg Ane O 009 ‘o0€ ee ee ee ee diysie oy | IHV ee ee IHV pueiqeopjip 
| N ee ee O 009 ‘oof ee eo ee oe drysie Ay Avie AHV ee oe ee uessoH 
*Sox)-ulna 
xX ie Xd 009 ‘oot -[Oljoq  9sOsTUeyIIeUIy-oyosjneq 00% XHG na “s ** — g, siutodsopy 
x oe \d 009 ‘oot ne 30 pAOrT- IayoOs|NeppIoON 00% Pua 5 "* ep yz SITI99D UISOZIOYY 
N ae "oO 009 ‘oof a By "+ drysre = Pays je" se ** euyoH 
| *soxr)-UN9 
X A a2 Dd 009 ‘oof -JOIjeqd sostueyroury-oyos}nieqd 00% MHA he Ay te °° , CIOH 
“ure OF'L 
| op urd of6 “urd =| 
ofS oO; ‘Ure a 28 Dd 009 ‘oof ge SG °* UIT] UULUIIIO MA Cze MBG 2a ** 7.UUeTIIIO AA AUUOF 
| "ure Of! 
03 ‘urd o€°6 “urd 
O'S, OF. sure ot'6 fh <> Sd 009 ‘oof 2 ae ** souIsOy ‘SoD ‘SC cze qAHa ole ce os re UENOPL 
*$ox)-UINZ] 
xX ey Xd 009 ‘oof -01}9q Pipa ui Mek Lo ayosjneq 002% SHad cos e ** « SHA Sone 
N ee ee O 009 ‘ook ee ee drysie A pete HV ee es oHY purjosjaH 
x ae Dd 009 ‘oof os * ee souuys o8ny 00z NHG | os “AIX seuuNS osny-sue]sH 
».4 4 Dd foot + Preyuoumny "Ppa quo8y 18110 00% qHa ‘og PjayusuINyY, suel9H 
X ai o° Dd an sauuns osny 00z HHa oe TIA S8UUNS Pitti youre 


ce SP peed, co tan ee re AgtICTP AA _ | a il . ss WePUte 


xX 
xX 
xX 
“N 
X 
= xX 
Oo x 
Q N 
& N 
% N 
i sure OF 
0} ‘urd o€°6 “urd 
» oor oF-o ofS 0, sure o€6 
iN ¢.00°F ee OVO N 
8 00.¥ ovo N 
oo'v ovo N 
— oo'v oto N 
Q, Ooh oro IN 
8 es OO'V ec OF'O | N 
XN ob oto xX 
~ se CO'V es OF'0 N 
Le ooh oro as 
as oo'F oro N 
4 ooh ov'o re 
a “ure O£°1 
= 0} ‘urd o€°6 “urd 
— oor obo ofS 01 ‘ure o€°6 
SY oo°P oro xX 
N oor ovo ax 
oa oo'F oro Xx 
= 92 00°F se 0770 N 
nw oo'F oro N 
= ee 00°V ge OVO N 
*souURL 
RA souely 
na 
Ce 
Sy ‘o81eqD PIOM 
WNUIUIy dod 
*Q0IAIOS 
jo sInoy{ 
‘asreqg diys 


"GOO 
AAA, AA, OA AA, 


OVOSG OS 


Oo Gag Guo «Gd 
& BAOROWAA AOA 


OOOO 


“O 
ORO AAAA, 


° 
° 
° 


*poullojieg 


SOOIAIIS 
jo oInzeN 


009 ‘oof 
009 ‘oof 
009 ‘oof 
009 ‘oot 


009 ‘oof 
009 ‘oof 


009 ‘oof 
009 ‘oof 
009 ‘oot 
009 ‘oof 


009 ‘oof 
009 ‘oof 
009 ‘oof 
009 ‘oof 
009 ‘oof 
009 ‘oof 
009 ‘oof 
009 ‘oot 
009 ‘oof 
009 ‘oot 
009 ‘oot 


009 ‘oof 


009 ‘oof 
009 ‘oot 
009 ‘oot 
009 ‘oof 


009 ‘oof 
009 ‘oof 
009 ‘oot 


*(adA 
AAeoy Ul 
YISUIT-OAC AA 
[eULION 
9Y}) Serjey Ut 
Sy}SUa-oAe AA 


3 "O°V ty pun 
rerepooy UgTqNUIsIoy sIOUTyOTYy 
** esuexy ‘soy “Sq 


esueTy “SoD “Sq 
ee ee ee ee drysie AA 


*sox)- Ung] 
~ONjed — oyostuey[roury - ayosjneq 
** ~‘esueE “say “Sq 


ee ee ee esueHy *SO*) Ss ad 
pAoyy-19qosjneppI0 N 


ars _ our eXETV-3SO eyos}neq 
eas °* — drysie A 

** QUI] BYeWy-Sinquieyy 
“s us pAory-royosynepp10 N 


**  drysie A, 

oury ePXUFV-3SO 9yos}nad 

oi pAoyJT-Jeqos}NeppION 
*sox)-une 

ayqostueyLIouly-oyosjnoq 


aes, @ Tee ae 
. 


-[or}9q 


ANS oe * oury eylowy-sinquieyy 
ee . ** esuepy *sey) *S'd 
sOUISOY “S84 *S'q 


diysie 
poy T-soqosynapp20 N 
* drysre A 


‘uly diqsures}s 


pAoy]-1eyosjNeppION | 


* UIT PYMoUIy-sinquey 


** QUIT eYMoWYy-sinquey 
8 PAoyT-s9y9s;nepps0 N | 
diysie\\ 
_ SUT PXLFV-3SO eYosneq | 


“* esuepy sey “Sq © 


‘jeusis_ 


T®D 


08 sjyuepury el 


ey SIOWOTY ATT 
= = f° gg S[OFUSQOTT 
og STOFUS} YLT 

uyesua'y 


ee oe ee 


er CTC &peT 

re ** og SfoJ1oqNeT 
Fs ey os S[9}GAM 

se: “" ye WSUTIAA ZutIduory - 
te WHC OTI9e9 urssozutiduo13y 
reIOd eI) ulssozutiduory 


tg ZUIIduoIy 
yery 

SS eed 1 UOCITEA su0o 

oo an rg OSIN'T UISTUOy 
re ISNSNY YOrpoy suey 

re MeqTy Stuy 

IVY Hoqiy s1u04 

ae ** os [MC 21UEM 
ee ee oe dMV s1u04 
8 a ** 5, GIOPOWDIOY 
i a - ve SPT 


sp CMOTS] 


ee oe o. - ewosIyy 
tin ** og WIN}US}}eY 
oe ey ANC Aeureyy 
a ** es SPSF{PPUCH 


‘asso IOP WUT Josey 
** re WMC “IL WUT Josie 
"* TMV ‘IT WeUIEM Fostex 

*piv0I— KNVAUAS 


——— 


“sueN 


410 


penuyuoy—SUOTJBIG ACIyS 


— | 
| ‘urd € oj ‘urd 1 | | 
— ZI°o “ure ZI 0} ‘Ulre OI oa adel 009 100% hats! eS PAO T-Jeqos}NepPION 09 (Nd ce se zs re Opelen 
se OV'0 mae . as om G09 ‘oof tes oe se = drysie | — OWV He os oe usqoUnIY 
“ard 9 op curd & | | 
o¥'0 “urd ro, ure g | ei Xd 009 1008 ie - ** OsFY *S9x) “S'd oor MWA oe eis ie og OMOTT 
ovo x ee od | 008 Reedy ; RUG Bi eee a i 00% OWd a oe “* os ST9FOAITOW 
ovo N K Xd 009 ‘oof Be st a eypouly-sinquieH oSz wad ot cas ws NAC 2310 
2, OF'0 N ay A Os 009 ‘oof 2 Ras **  drysre a LAV ar me “LAV e319W 
| *sox)-WINd| 
or'o xX ae yd | 009 ‘oot | -Oljag +  ayostuexloury-syosjneq 00% ING aa cae Se ey UCILYOST 
| *So5)-UINd] Pe 
ovo nee Pare ect we Jd 009 ‘oot | “Oljaq = sqosTUexMeury-sqospned 00% MING at ie er MING AMETGOWN 
ovo “Tee Sy 0} “We OF ots Dd 009 ‘oof | $s °* QUIT BYMOUY-simquey 00% MING a ce 1 MING 1090701 
ovo X ie see Xd 009 ‘oof ieee sks soulsoy “S94 °S'Cd | 00% XWa o$ ae : * ho, SION 
| ‘san, Une, 
ovo xX si Xd 069 ‘oot | -O1jag _ syostueyHeUry - ayosjneq | 00% FINCH oo ie a ep Uodday 
ov'o xX bee Xd | 009 ‘oof as sOUuIsOy “S85 ‘S'C | 00z NWa sie as “ae sp SOUST, 
ae ovo XxX 3S yd 009 ‘oof MY Bi SOUISOY *S94) ‘SC | oze dWa ah us = ep SIUC] 
*Saxy) 
ovo xX tek Yd 009 ‘oof uIns[oljag oypstTerysny- yosjneq | cze ANA i ** og ANG PUINOeT 
S g2 OVO N om 20 009 ‘ook ag e "*  drysreM | a anv 2 ie “* CIV esnpelt 
S. se OVO Etre fone Hoe O 009 ‘oot ne > sit “+ drysse es anv 8 "* ANY sinqueypoayy 
eer © * ) | . 
8 oro “ure ZI O} ‘W'e OF | : : Nd 009 ‘oot i Sate °* QUIT CNIOUIY-sInque Ty oor ONd “3 ** 16 OIG S1nq UsTyOo WI 
pe ovo xX he ce 009 oF areas ae ** esueH ‘Se *S'd 00% AWG a 463 "* gg SINGSYILJL 
es OF'0 N | O OUR Cee - ore” = he °° drysre a Cia eae . “4 yeIoyIeyy 
Q, oF'o x ois ) dd. 009 ‘oof } < a pAoyy-loyosyneppI0oN | Cze ana a oe = °° te ICI 
= ovo ok as Xd 009 ‘oof Re ss ** esuey ‘sed ‘Sq | oor SNG iy i "* og S[oyUeLeyy 
i | "Sry 
a) ovo x ee Xd 009 ‘oot | WNeOIjeq egosleIjsNy-syoszneq | Gee WAG 7s ne ** og Wroquueyy 
“Sv ‘neqpiyos pun 
or'0 xX ah Xd 009 ‘oof felepead ‘Us[UNUISIoy SIOWYOIY 007% LNG ae 5 sp SIOUIYOINY Te] 
oro N oe Xd 009 ‘oot : pAoy]-r1eyosjnepp10N O0Z IMd ae aut <* ye ULC 
‘o'V “neqyiyos pun 
ovo XK ie Xd 009 ‘oot Telopsoy ‘UoTyNUIstley sIoWUpORYy 00z Wa a cp SADWIYONRY OUloTopepf 
| “yy ‘neqyiyos pun 
oF-o x cc Xd 009 ‘oof §=—S ss fotapaey ‘ueTynuisiey sTeUyory oe en ih "* gp STOUT T9qe 
obo X ee Xd 009 ‘oot es oY sOuUIsOy *S95) ‘S'C 00z XTC se er Sep ONUMGT 
ovo N od 009 ce es ** pol T-Jeqos}NePPION | Szs O1d yi te OTC A10zZ107F 
ep OF"O N O C09 ‘oof cA ee **  drysre A rs Ned h eoe ae i "* TTY MozinT 
ov'o x ‘ fea Jd | 009 ‘oof | ** sary Sq ouosi[eijsny-yosjneqd Cze aITa rs 2 se og SALLQouN'Y 
HesGics (VSS & alee | 
o.-urd of 6 “urd =| 
oto Ora? OF Ee 08-0"" 7.“ Nd 009 ‘oof ): “ = ** 9 UIT UUeUIII0(\ Sze MIG nee ‘+ 1, UUBUTIOOAA STONT 
ore x eo od 009 ‘oof seo od SOO EELS OY eyospNed Sze OZa a a *"os OZ AIOGNT 
ee N tick 30 009 ‘oof * drgsie < Ds haa ee a "* MTV HooGnT 
aro xX a Dod 009 oe sid Si °° esuey “sot “S'C 00z O1da aS ae ** og SINGUIMOT 
eg OVO ‘ones pea be O 009 ‘oot oe a ea -* drysie — One is "+ uaSUulIy}OT 
oto SricP ae DaOd. SUPE J\i.** Sd 009 ‘oot e ** QUIT eNMoWYy-sinquiepyy 00% NIG gl gree ** 1, UOOULS LOOT 


Year-Book of Wreless Telegraphy and Telephony 


‘eareqa diqs 


x 
xX 
N 
x 


N 
‘ure Z 01 ‘urd 21 
“ure ZI 01 ‘ure OF 
x 


N 
‘urd g oy -urd Z 
“urd ¥ 03 ‘urd € 
“Ue, DT Of; SErero r 
N 
x 
‘urd € 03 ‘urd 
“ure ZI 0} ‘Ue OL 


“ure Of! 
0} ‘urd o£°6 “urd 
oes. 107" sure 070 
N 


‘ure @ 0} “urd ZI 


“ure fi Of “ure Or 


‘ure 2 OJ ‘urd ZI 
“ure cI OJ *Ul'e OI 


‘ure O€°I 
0} ‘urd o£°6 “ud 
ofS o. ‘ure O£°6 


*Q0IAIOS 
jo sinoy{ 


OOO 
OO AYA, 


*poulloyiog 


d 009 ‘oof 
O 009 ‘oof 
d 009 ‘oof 


009 ‘oof 


009 ‘oof 
009 ‘oof 


009 ‘oof 


609 ‘oof 
009 ‘oof 


009 ‘oot 
009 ‘oof 
009 ‘oof 


b 
ae | 


009 Soo€ 
009 ‘oof 
009 ‘oot 
009 ‘oof 
009 ‘oof 


me) 


A, AA, AYA, AY Oy 


eos nO Cenes f 


*(odA 
Aaeoy Ul 
Y}SU2T-9AL AA 
[eWION 
9Y}) Serjeyy UL 
SY}SUIT-VAC MA, 


SOOIAIOS 
jo omjeN 


AI2 


ee? a Tr Pee ~ drysxe \y 

SOUISOS] "soy ‘S'd 
*sox) UN] 

_ Sgostueyoury-eyos nad 

** — drysie jy 

esuey ‘sey *S'q 

oe oe se oe drysie M 


-O1}0g 


ouIT eSYMoury-sinquie yy 
Be “8 “+ esuep *s05 “Sq 


oe ee ee oe drysieM 


_WuRUTysUNy *M olopeey 


drysie\\ 
souuls osny 


pAoy’J-1oyos}nNoppION 


SOUISOY *Se4 -S'q 
ee oe ee ee drysie jy 


ae ** QUI] ey MoUry-sinquie jy 


** QUIT PYLIoWYy-sinquiey 

** QUIT PYMOWYy-sinquiry 

*sox) UINZ © 

“Oljed — SyosTuRHHOUry - ayos} neq 
°° esuey ‘Soy ‘*S'G 

ae 2: ** esueyY ‘sey “S'd 


ee ee 


SOUSOY “S04 *S'd 
oS pAoy]-1eyos} Nepp10 N 
** QUIT PYLOUlY-sInquiey 
oe we o- diysie 
drysie 


ee ee ee 


‘aury diysueais 


a 


| “SOTA 
| TeoneN 
ur 
suey 
| [eULION 


panunuoy—Suolye}g diys 


- PULTSIETFSO» 
ee SIC SHISO. 


** 6, O8eSO 
siInquepto: 
os SIQUQV “dA ‘1 °O 
ee oe ee adov uUIpO: 


1e PIeMUAPO 
og S{OfU9H90. 


ANY eqdusn 


er ONC euueuION 
SM es hig i ay, 


i og ‘IJ SOUUT}S OSNPT-eION 


te OXINT 


re SITYOUIN 
INV °49IN 


ee ee ee 


te PIPEMIOPSI NE 


te CEIDOWLOSTN 
te PLIEOIN, 


}oo tt gp ONL exeseIN 
oe ee ee 08 SjofuoNe NT 
og S2}U9PIO N 


re UPPS9N 
te TEYIONT 
te CAICARN 
ca SNIIINEN 
** nesseNn 


“p1V0I— KNVWAAD 


*ouIeN 


413 


Ship Stations 


| 
xe ca Jd | 009 ‘oof 8 °° QUIT BYMOWY-sInquUv yy 00% Add oe ie a re SNUILId! 
xX esUid 20 | 009 S4E ‘oof | UoHeIysIUTIpY Aempreyy Uerissn4g orr Oda * ** gs 08 DAC Uossteld 
N ee ee O 009 Soo€ | ee ee ee oe drysie MA es MdV ; ee oe WdV uossnelg 
N a. Dd 009 ‘oof “8 -* QUIT eYLouly-sinquiey 00% ical. | oe ste oe qe CLIOJOIg 
N ES Jd 009 ‘oot te ** QUIT eYLoury-sinquieH 00% Tacha gts. + yg UfOOUTT WUoptselg 
N “= Dd 009 ‘oof re ** QUIT eYLoUly-sinquiey 00z Saat |) & ** ig JuUeID) JUOPISOL® 
‘ure z 01 ‘urd ZI | 
“ure cr oO} “ure of | °° yd 009 ‘oof 1° ** QUIT eYLoWy-sinquey 00z Idd one 0% ** ep JUOPISVIG 
x “ Od 009 ‘oof ane ** 4 p£oy]-Taqos}Nepp1ON 007@ Oda sie be ** Odd Uesed 
N Mey ace) 009 ‘oot stevia, aan ee wt oun U NN a Od Vor itS t > ae On Waa 
‘urd of’g | 
02 urd g ourd | 
ofr 0} ‘urd Sr°r 
‘<Uire Oc LeO} mud: be Guar Jd 009 ‘oof - a ae JUSUIWIEAOY) Sze Add se Te se twoptesod 
».¢ ee aks! 009 ‘oof i is pAopT-Taqos}NepPION o00@ XAG aS ts Xdd Woewwod 
N ms =O 009 ‘oot ie ¥ e *s drysze 4 Wav hy = WdV Ureuwog 
‘ure Z 0} ‘urd ZI 
Cure 2 Of, -Ule OF 1059 Dd 009 ‘oof 28 ** QUIT exWoUry-sInquieyy Sze Odd one a *s 1, BIsaUATOg 
‘ure Z 0} ‘md ZI 
“ure or Of -Ure Or | ~° yd 009 ‘oof ty: ** QUIT exLOUy-dinquieyy 00z 25 |G ay pte w(8T) dd &tId 
N ee <6) 009 ‘oo€ ee oe Aa ee drysie ee 1d V ee ee ee eo yourld 
N F Od 009 ‘oof ia "* guYy exLoury-sinquieHy 00% A aa Beg Me ee ** we Add etd 
x a od 009 ‘oot ef °* guIT eyloury-Sanquie yy oor MOC <1 a sa = te PIOTUDY 
*sax) WNe] 
x : Od 009 ‘oof Oleg  eostueyiouly-ayosyned 00% nda my oe os sp SNQHUd 
N ee SIE) 009 ‘oof ee oe ee ee drysie a HdV ee ee oe oe [eld 
¥ Dd 009 ‘oof se sus pAoy]-Joyosjnepp10N Cze Vdd ve ie? He ** te Z[PId 
‘ule 2 OJ “Ur'd ZI 
“Une: on O} sUde OL |: yd 009 ‘oof ** "say “Sq “WY-pns sinquey cze Sai@i «ie ox ss ge St[Odorjad 
“yy ‘neqgyiyos pun 
xX i Xd 009 ‘oof Iolepsey 4 ‘UsTYNUISIoYy STOUR 00z Wdd se “ig ep SIOUTOTY Ioted 
x ‘ ame 009 ‘oof a "* 9UIT eylouy-sinquiey oor SAG. *S as "*  weSAC PSIod 
Xx Li Xd 009 ‘oof me °° QUIT eyLIoury-sinquieyy oor dad ss i oe ts SIPOdestod 
‘ure 2 02 urd z1 : 
Cup eEor iO} Unee Ok sles yd 009 ‘oof a "soy ‘S'q “UIY-pns sinquiey © ze Mda 2 ** ie Ya oonqwueulsd 
N cs oid 009 ‘oot ia ** our] eyfroury-sinqueHy 00z NG 5¢ ** NAC efueayAsuued) 
‘ard Cv°II O41 
‘urd Cr°err “ure \ sinq 
Svexr oy ‘ure SIeIr | ** Sd 009 ‘oot eH “HAW'D “OD TO end 002 BOC tise sy ee ek ep [JOUUS 
N eo ee O 009 Soo£ ee oe ae oe drusie \\ ae, adv oe =e oe AdV ueyipPd 
*sox) WINd] 
X ae Jd 009 ‘oof -olj0g aqostueyLioury-eyosjned 00% add Oe We oe gp QOTIMET 
N ef Xd 009 ‘oot ue ** QUIT PYLOUIy-sinquieyy 00z add 30 se A re PMU" 
‘ure Z 01 ‘urd ZI 
Pune (c1vO} Ure; OF | 74 Jd 009 ‘oof a °° QUIT eYWouUy-sinquieyy 00z nod =e as is NOC eruoseyed 
N oe ee O 009 Soo€ 4 ss oe 2° we drysie Peay. WdV es oe ee WdV iayqyueg 
‘ure @ 01 ‘urd ZI 
Cure (Ae 01 “me OL ae Dy a 009 Soo€ i 2e ee auryT eYLIOULYy Sinquey 00z odaa ee oe oe 12 ezuel[ed 
os ns yd GO9 ‘oof =| ** ** QUI] eyLoury-sinquieHy ool PAG alien © i, ee me VRE 
> ee 19) d 009 S00€ ee oe os esueyY "Sox Sd 00z ALG ee ete ee o8 wuniuestg 
x Sc Od 009 ‘oof =| ** a 7s squuns osnyH 007 Hod | °° os “XI seauns 08nH-00: 
N fold os O 009 ‘oof es ve se ee diqsie — LOV as a 2s a Bae. 
aan See VE gap emmcmry-smnomem | ee TOC |e 


Year-Book of Wireless Telegraphy and Telephony 


414 


y ur steed eee | O09 ‘oof | -weH “EraW “05 TO. aing 00z Oe ee Sein 
xX 2 009 ‘oof > ** QUIT eyloury-sinquey 00% fa ee 2 ns te vISSHIg 
*sox)-UINs 
x fet: ate Xd 009 ‘oot JONeg © systueyauly-syosjnoq 00z aod ste ** 6 dOC shaqjyeuosg 
. oi ee a o£°6 ie ; 
0o'y oro OS 70} -ULrer OF°O" = Xd ‘oot mis = ** guy] uUeUrII0 Sze he UUPUIIIO AA JOSSaIO. 
iets Oeere ce tO 009 iT ae Mda te M JOSsojorg 
eg OS'S ss 92°O SUre CEO} sare oF | -\t" Xd 009 ‘oof seity) euIT eYoUly - SinquieyZ 0072 95sa 2% ** gg PUNUISIZIS ZULIg 
oor ovo N + Xd 009 ‘oot gt pAorT-reqos}NappION Sze Tua re TAC pjodyiny yuesey-zurg 
gg 00°F eg OVO ; N won oe 2G 009 ‘oot is de °° = drysie a d1V "*) ATV plodyny yuezeizutig 
0} ‘urd of°6 “urd 
oo'y ov'o ov'S 0} ‘ure of6 | ** Xd 009 ‘oof “8 aUulT PYUJY-3sO 9yISjnNeq Gze Dada we —s ** J. JUosoIZULIG 
oo'v ovo N ae ral 009 ‘oot en ** 9UrT PYMouly-sinquieyy 00% odd an a "* ye TeYsSO Zug 
oo'v ovo N oF Xd 009 ‘oot eh ou pAoyT-1ayos}Nepp1ON cze Tadd “is ih re SIMPN'T Zug 
‘ure 2 0} sud zr (oury ; : 
6g OS'S ee $20 “ure ZI 0} ‘ure OL | °° Od 009 ‘oof seliV) QUIT eYMoUly - 3Inquey 00z asa ws ay re Wryoeof zug 
oo'v ovo N Pe Xd 009 ‘oof a pAory-r8ypsqnapp.0 N Sze adda “i we Add Youursyy zug 
eg OO'V eg OVO N uy i © 009 ‘oot ios a "* drysre A, ax dHV aa UHV WHuUre fT zug 
oo'v oro N ‘ie Jd 009 ‘oof on be pAoy]-r9y9s;nspp10 N oS$z Hua ** yg WPAULA WOLpery zug 
ae oor ee OV'0 N oe ee O 009 foot ee ee ee drysie Ay ‘ a IMV oe ee WIOUTIAA ssoZUllg 
oo'y ovo N er Xd 009 ‘oof #9 ene PAO[T-J9qSsINEppION 00z aNd a = 1g QUOI] SSeZULIg 
oS'% Sz'0 w— ah Jd 009 ‘oof sie e1usedwioy iojdweq onan 002 ddd | 08 23}0]1e4D siydos utssezulIg 
ure 20} ‘urd Zr 
— Z1°0 ‘ule ZI 0} ee Oba we: Xd 009 ‘oof de ** QUIT eYUMoUTy-sInquiey 09 dda os tg WOLMUIEPY UIssszulIg 
‘mre OF: 
o1 ‘urd o£°6 “urd 
oo'¥ ovo OS°S90}) HUE OS: 62) <2 Dd 009 ‘oof 2 QUIT VYLMSV-"1SO oyosyneq cce Nda sie ae °° op UISSOZULIE 
‘ure Z 0} ‘urd zx (eury : 3 
gg OS'S ee 82"0 SUlE Cl OU e Ol. |) Xd 009 ‘oof stiiVv) eUIT eyWoUy - sinquey 002 Isa rw ISA Qoupety jew” zug 
ose Sz-o Dp ae —ia 009 ‘oot eruseduioy iajdmeq oneN 00¢ Idd ** oo [dC YOUPory joy Zug 
GOV =| oF N ; Dd 009 ‘oof am **  pAoyJ-roqosyneppIoN 4 add we Add Wupey [sig zur 
| ‘ure Z op ‘urd zr (ourqy eres : : 
esac | gc S220 “ure ZI 0, ‘ure or | *- Dd 009 ‘oof se]iV) eUuIT eYWeWy - sinquepy 00% asa a re UJSUTIMA YSNSNY zug 
oor oro N ee Jd 009 ‘oof tae * our] expeuy- sinquiey 00% 7Zda ee re ZAC Meqepy zurig 
93 00°V eg OF'O N oy S50) 009 ‘oot cs "*  dryszejy are 2 ie CVV Heqepy Zurd 
oo'y oro N on ks! 009 ‘oot > Sai pAoy]-s8y9s}nappION 00¢ Zid == te ZAC PTV Ssoound 
*soUeLy *souely 
| *p1u0I— KNVNAAD 
*asieq) *PIOAA 
wn, = Jog "(add 
| | AAvay Ur *SOTTIN 
*90IAIIS | *peullojieg | y}Susy-2ae A, TeoWneN | “[eUsIS 
yo sInoy{ S8DLAIIS [PULION, *aury diysuresjs ul eo “owen 
*e81eq9 digs jo oinjyeN | 041) Serjoyy ur oesuey 
| Sy}sus] sae AA [eULION 


penuu0—SUOIVEYSG dIyS 


a ee ey ee 


a) ) } | 
= oo'y ot'o xX ae Dd | 009 ‘oof "S ** QUIT eYLIOUIY-Sinquiey ool NEANG Bosch es 3 - “ts te CIQUIES 
= oo°v OVO) 35 | xX a Dd 009 ‘oof ch 2 SOWISOY *S8x) ‘S°C | Cze } GL ong ae a 4 ep SIPETES 
: | cure z oy ‘urd 21 : 
oo'y ovo Curesce Ov ULe Ora i. yd 009 ‘oof =| °* QUIT eYLIOUlYy-sinquieyy 00z Lea Te pe ‘s 5, BOUCTIETES 
oo’? ovo Xx ue Dd 009 ‘oot BR ie SOUISOY *S95 “S'q | Gee GER Gy Micke 2 Saar EE CS 
‘ure Z OF ‘urd ZI | 
ooh ovo <*Ulee oie Odmell GO Lei inn” Dd 009 ‘oot Be °* QUIT eYLIoury-sinquiey | 002 I "ZOd | ie re te PIeMUSSTIeS 
oo'F ov'o xX ee Xd 009 ‘oof Sie °* 9UI'y eYyMoury-sinquieyy 002 MOC eaiece oo Be te UdEYOCS 
“O°V ‘neqgiyos pun | 
oo'y ovo x a Dd 009 ‘oof felopesy ‘UeTyNUIslay soupy 00% ais 1 COE ber a °° gy SIOWISOTY SUTqeS 
se oo? aa oF'o N ee ee re) 009 foo€t oe ee eo oe drqsie Ay Aone ANV | ce ee ae UISULT}S ny 
; ‘ure Z OJ urd ZI | 
oo'y ovo SUireectsOT— 1 Ule-OL Man: Dd 009 ‘oof oe °* QUIT eyLIOWMIY-sInquiey{ Cze Weas'e be en tains ee ot qe CISNY 
oo'v ovo : xX oe yd 009 ‘oof nee se ** esuep °*se4) ‘SC oo) a | ING ee ahs ** gg STefUNZOY 
a3 oo'Vv “<< oto Pe N ee ee O 009 ‘o0€ ee ee ee ee drysie Bie | MMV ee oe ee 4004SOY 
ooh ov'o N ae Od 009 ‘oof sal mes PAorT-J9qos}NepPpION cz NYG | <* is ) wNAG UCOYd 
ars oo’ ae ov Oo N ee ee O 009 Soo€ oe ee ee drysie \\ =. OUV Pac oe oe OUV uooy 
oo'¥ ovo > Sa Jd 009 ‘oof exe a °* esueTy °se4) ‘S'C | oor Mud OS oo ** 99 YOospuejloy 
oo’y ovo x pte Od 009 ‘oot cis ae we eurT puefoy | gzt Add a 3 Aad Ppuejodg 
*Sox)-sjAqeyIyos ; 
oo'F ovo xX oe Jd 009 ‘oof -jqoelY pun -iIssng o}8tuIeI0A | cL GT Gia SE op ANC Puejoy 
6 "ure OF 
NY 03 ‘urd o€°6 “urd | 
pes oo'v ovo OS-G SOV Sure 20626 1//><* Xd 009 ‘oof ye oe SOWISOY “Sex *S'C Cze vad | oe aS ** Is PPOY 
~ ‘ure Z 01 ‘urd ZI 
S oo'F ovo SsUIswsod #O} netlise OL || i Dd 009 ‘oof ** "san ‘S'q ‘WY ‘pns-sinquiey | Cze dud | Se: a °° ge OPICT ONY 
wy ‘ure z OJ ‘uI'd ZI 5 | 
oo'v OVO — |e Sr 0} “ULBiOr | -*" Jd 009 ‘oof ** "san ‘S'q ‘WY “pns-sinquey | Cze Oud 3 a *° 655 OISON O1Y 
Q ‘ure z 0} ‘urd zI 
2 oo'v oF'0 SU’ ‘SI 0} ae OT ats Xd 009 ‘oof ** "sayy ‘g°q ‘WY ‘pns-sinquwey | Cze wud Ke ** ie MMC epuery ory 
Wy ‘ure Of°I : 
0} ‘urd o£'6 “urd | | 
oo'v ovo ofS. 07 vure -0€'6 | *: Xd 009 ‘oof we a soUlsoy “Sod *S'C Cze op te tial aie He ** gg sIdopoyy 
‘urd g oj ‘urd 
Z ‘urd + 03 ‘urd 
oo'v ovo € “ure 11 Op ‘we OF | °° Jd 009 ‘oot ope UURTUSJUNY “AA lolopooy 002! Za th i ey ZIG elueueyYy 
| -ure ¢ oz ‘urd zr : 
oo'v ovo Ure 2lyOFe U-C10 £75) ee Jd 009 ‘oof oe ** QUIT CYMOUIY-sinquieyy 00z 8 tu eee oe re VIC. euUeusTqy 
oo ovo X ye yd 009 ‘oot “ “*  phoyT-Teys{NeppION | 002 Pa are "* ag (UC Purpureqy 
ec OOF ee OVO N ip CO) 009 ‘oot on a **  drgsret | a ARS Se a ee TavV puepurya 
oo'r oro X oe Sd 009 ‘oof a oe °° esueH ‘sod “SC 002 SENICE Ss one oy oon ves og SJOFUIONY 
; oo'v ovo | N ¢ 3 Xd 009 ‘cot oa "+ pAOT’T-Tayos}NeppION | 00% wad oe ee os "ys UPUA 
sure ofr 
0} ‘urd o€°6 “md 
oo'y ov'o of:6) 0}! ‘ure, o€°6 | + Dd 009 ‘oof ay Pe souIsoOy sey ‘Sq | Sze Hage” es 77 ag SIJOMCYY 
‘ure @ 0} ‘urd ZI 
oo'y ovo “ure ZI 0} *ure or | °° Dd 009 ‘oot oe °* gUr] eYWOUly-Ssinquieyzy cee aya m=? ‘Je one re CHEUY 
oo'v ov’ x ES Xd 009 ‘oot Pe ne ** esuepH *se5) “S'q 00% SC” ste °° 9g S[asUSYOIOY 
osz $zo RE =F a 009 ‘oot ae "8S °PPqID “saad “pny 00% Tad ES as, sale g og CUISOY 
oo'y ov'o xX oe 5) d 009 6o00£ * ° ee eo esueyy "sony Gs rat o0z : ana ee ee oe 08 sjoyuoney Es 
a Od 009 ‘oot a ‘oven?’ {2 RSE Seep 3S ck 068 > hal RE MRE cate ee Poe op Sopueddeyy 


Seen tee nena i falls a/c 7 RR a el ee. aaa s 


2: 00°F ze OF'O 
2200°V ze OVO 
= oe 00°F ee OF0 
S oo'¥ oto 
i oot oto 
ooy ee OF'O 
& ee 6e¥ oto 
= eg OOF ome 
oor oto 
y oor oto 
&S oo'F¥ ovo 
oo? oro 
= 
a oor ot'o 
= oor ovo 
ay oo'v oFo 
i) 
i= oo'v oro 
2 oo'¥ oro 
we 
S ooh oro 
rs 
N ooh oro 
nr oo'F oro 
S 
a oo" ov'o 
S 
= oo'F or‘o 
ia) *soueI] *souely 
1 
N 
S 
So eater eee 
wN ‘asieyqy “‘PIOM 
WNUITUTY 63 
‘aszeyqy diqs 


‘urd zx 0} ‘urd 
8 Gord 9 0} ‘urd 
€ “urd r 0} ‘ure g 
urd ZI 0} *urd: 
g “urd 9 0} ‘urd 
€ “urd 1 oj ‘ure g 


AAZAZAKMZ 


‘ure 2 01 ‘urd zr 
Urengis Ov Ur ee Or 
>. 

N 
‘ure Z 0} ‘urd zr 
“ure ZI 0} “‘Wr'e OL 
‘ure Z OJ ‘urd ZI 
“ure ZI OF "ure Or 
‘ure Z OF ‘urd ZI 
“ure ZI 0} “ure OI 
‘ure z oy ‘urd zI 
“ure ZI O} “We OL 
‘ure Z 0} ‘urd ZI 
Sure of OF Ue OF 
‘ure Z 0} ‘urd ZI 
“ure ZI 0} ‘ure OL 
‘ure @ 0} ‘urd zr 
“ure zi Oo} “ure OI 
‘ure z 0} ‘urd ZI 
Ste cL Of “Ue Ox 
"ure Z O} ‘urd rg 
“ure ZI Oj Tle OF 
‘ure 2-0} ‘urd ZI 
“ure LOE 0} "Ure OL 


*Q0TAIIS 
jo sInoy] 


8 el Sa 
sek 
ee 2.0 
a Gee v7 
ee Od 
ee Dail) 
isaac s Ye 
ee SAG) 
Od 
Sate 2 
oe he 
Slt 
pS pa 
i ed 
eke 9 i 


yd 
7 ny 
- Dd 
a Dd 
os yd 
nit ns Say 
ale 

| *‘peuniojseg 

| S801AI8S 


| “jo omMyeN 


009 ‘oof 
009 ‘oot 
009 ‘oof 
009 ‘oof 
009 ‘oot 
009 ‘oof 
009 ‘oof 
009 ‘oof 
009 ‘oof 
008 ‘oof 
009 ‘oof 
009 ‘oof 


009 ‘oof 


“(ad AL 
Aaeoy Ul 
Y}SUI-9AC AA 
[ewION 
24}) SerjOyI UT 


SY}SUIT-SAC AA 


ee 1s.) 


wile ee 


OsIy “S93 “S'q 


O81VY °*Sex) “S°d 
ee drysie AA 


esury ‘sey “S°d 
esuey “Say “SC 


s+ diqsiuM 


** — pkoy'J-r9q9s}nNepp10ON 


drysre AA 


esuep ‘Ssoxt) “S°d 


** QUIT vyloury-sinquey 


** esueyy °sox) “Sq | 


** poy J-Ioyos}neppI0O N 


** QUIT eyloury-sinquiey 


** eurT eyLouy-sinquiey 


** QUIT ey 
"say “Sq “Uy 
*saxy) ‘S'g ‘WY 
‘say ‘Sq ‘uly 
"say “Sq uy 
"say ‘S'q ‘wy 
"S05 ‘Sq ‘WY 
"soy “S'q “Wy 


ouTy-sinquieyy 
*pns-sinquey 
*~pns-sinquey 


‘pas-sinqureyy | 


“pns-sinquieyy 


phs-Sinqureyy 


"BUS SING EL 


“Pas-einqueyy 


*urT diysuresys 


*SOTTIA 


"Teusis 
it) 


"ye SINQZIeMGOS 


og UPMYIS 


“* os SQTPMIDS 
“ie uaqemMyog 
** os SPOFUQUIG 
os SJaJouyIS 
Ul9}S[OH-SIMsaTYOS 
** tg SIMSOTTOS 

. UdsISET GIS 
"og WHINIP]IYOS 

** 1p sInquineyos 

“* 98 S[AFZIPUOS 

** ae JsIoquTeYyoS 

gi: te VIPULIS 

te WSC elutes 

te [SC elurpres 

. te $OJUS 
UNC "ile e1uesS 
tNNCA ele ejUes 
SS te 97 ©2URS 

** jePUaTY ejyueg 

1s ZNC 21D ejueg 
°* pe SPJOOIN UeS 


*‘Pju0I— ENVWEAYD 


416 


_ ponuyju0— SUOTIBIC diys 


Ship Stations 
| 


xX 
sure 2 0} ‘urd zr 
“mre ZY 0} Ure OI 
‘ure Z 03 ‘urd ZI 
“ure ZI 0} ‘ule Oo: 
x 
x 
‘urd zi 0} ‘urd 
g “urd 9 0} ‘urd 
urd r 0} ‘we g 
‘ure z 0} ‘td ZI 
“ure ZI oj ‘ue OI 


x KKK 


~*~ 


‘ure z 0} ‘urd ZI 
“ure ZI 0} ‘We OI 
‘ure Zo} ‘urd z1 
“ure ZI 0} ‘Wwe OI 
‘ure z 0} ur'd ZI 
“ure zi Of ‘ule OI 
‘mre z 0} ‘ud ZI 
“ure ZI 0} ‘Ut OI 
N 


N 
N 
‘ure @ oy ‘urd ZI 
“ure ZI OF ‘ure OI 
N 
N 
“aie Zz 0} ‘urd ZI 
“ure ZI 0} ‘w'e OI 
x 
».¢ 
xX 
».¢ 
‘urd 9g oj} ‘urd ¥ 
“are ZI 0} ‘Ue! Ol 


x 
ure z oF. cord, zi 


OUCH 


AOA AA, OMA, OAVAVAVA, A, 


OO 


Bog Oy o 
A,A,A, Ay AY 


AGN pBye ME Ne) 


Oy Oo 


Ci Ce. CS 
OQ A A, A 


“OO 


OVOOO 


A MAOmMAA, A A 


| 


A, AY © 


009 ‘oof 
009 ‘oot 


009 ‘oof 
009 ‘oot 
009 ‘oof 


009 ‘oof 
009 ‘oot 


009 ‘oot 
009 ‘oot 
009 ‘oot 
009 ‘oot 
009 ‘oof 
009 ‘oot 


009 ‘oot 
009 ‘oot 
009 ‘oof 
009 ‘oot 
009 ‘oof 


009 ‘ook 
009 ‘oot 
009 ‘oof 
009 ‘oof 
009 ‘oot 
009 ‘oot 


009 ‘oot 
009 ‘oot 
009 ‘oot 


009 ‘oof 
009 ‘oof 
009 ‘oot 
009 ‘oot 
009 ‘oof 


009 ‘oot 
009 ‘oot 
009 ‘oof 
009 ‘oot 


AAA tnn.C 


| -Olyeg 


‘say WIND] 
aqOSIUeYLIOUIY - oOS}jneq 


“i °° 9gUuITy eyouly-sinquiepy 


oe ** QUIT BYMOUIY-sInquiey 


on Se “+ esaeqy ‘soy “S'q 
se °° oUIT PYLOULY-sInquieyy 


o81V *soy ‘S°d 


"*  *s05) SG “WY "pns-sinquieyy 
“S)7V ‘neqyryos pun 
‘UsTUNUISIOY SIOWIMONY 

** QUIUILYy UUeUIOY 

ye re + esueET ‘soy ‘S'd 

ee ee oe ee diysie 

ee °° SUIT eYMowWYy-sinquiey 

i ue SOWSOY “Say “S°C 
*Soy) WIND] 


leloposey 


-Oljaq ayostueylIewy - oyos}neq: 


*sox) INI] 
-Oljog  oyostueyleury-eyos} neq 
ue ** QUIT eYMoUry-sInquey 
ie °° QUIT eYLoUlYy-sInquiey 
at ‘* QUIT eyWowy-sinqwuey 


re ** QUIT eYyLioury-sinquiepy 
aoe = PAoyT'J-1IoqoOs}NeppION 
pAoyJ-19yos}nNeppION 
pAo[]-1JeyIsjNeppI0ON 

pAoy]-s9qosyneppr10 N 
oe oe oe drysie Ay 


eury exowy-sinquieyy 
pAoyT Iayos}NeppION 
oe oe oe diqsre AA 


i ** 9gUIT exMoury-sinquieyy 

SOUISOY “Say *S°C 
SOUISOY *S24) *S°'C 
sowUSOy “SO*) *S°G 
ae °° QUIT vYyWowy-sinquiey 


pAoy]-r0fos}NeppION 
oe ee oe drysie INN 
oe °° QUIT BPYLIOUIY-sInquiepyy 
SOUISOS *S94) “S°d 


8 8 Arey peer Tarrrts— Qrnanrwrr 


Sze 


ep PIEPULyS 
1g PAJOCIM] IePoIYass}ee2IS 


ee ee 


ts Plemeeids 
og S[9JZ11dg 
rs bzadg 


og taqieds 
ie tre OOC OCRed 'S 


** gy SIoUIYoIY atydes 
"° “* 9g slequouuos 


os S[OF[LS 
**raudteqs 


te PIUOUIS 
*" os HESIS 
AS °° ee NIC SAIS 
er NOI 
te PIATIS 


te PUPATIS 


wdl[C esas 


a4 a te SURTYIS 
2s re CULJUIA PIIVIS 
as te CPCATLS PIIVIS 
2 te EPPADN IIIS 
fe te EQOPIOD BIIVIS 
we ae PoL}saIS 
av ‘a 1s PLIIQIS 


ee te ZSC Z}ITPAeS 
i ** ISV Z1NpAIg 


te PT[IA9S 
a oe ++ 4, $0]9S 
sp SIdei1ag 

sp TPIS 
1s PIAOB9G 


ee es ASC Ja[pes9s 


ys ** ASV Teppeeses 
1g SUpUNIIS 


ey ETEIOS — 


° 


N_ d 
‘ule Z 0} “UI : 
“ure or o ie : O | 009 ‘oot souIsOY] 29. o ai 
‘ure Z 01 ‘UI 5 y / ‘ ; Tysie eo 3 
nie tht ets d OMg'o0f 82'S” AK mar ne) ise seg rsa 
; peor:|** | s'q ‘wy “pns-31 . tae L 
= apd eg OF'O N ~ ey a 009 ‘oof ae ae aes se Na 1° iaatie 
e N | oe | 009 ‘oof oi pun fs * : S58 ee 
S 3 ur F Oo) 0 “¢ ny yuoury-sin 
oo'y $y: f ez2o} urd z O | ‘ \ a quieyy AS 1g Ponty 
. os tals “ure ZI 0} rene ee a | po ath A a . ae, — Nid | 7 oe a 
aes} oo'v of: HO)d 009 ‘oof : drysie let OLV cs ae er eIgulIng |, 
S oo'¥ ne x : del oa i ** guy eyte HLV |“ a. =. MOSORUE 
i= oo'+ SiG X : Z d | eee hes ; : pet eta, Sze Pee HLV sheqL 
x . d 009 ‘oof Od | Seestteae pags o ae ss 
“ul : 3 Hs YV-oyos ele 
x oor ate fox] ‘urd ae res od | 009 oof : 29 Ss d ots Siena ene Ld A De ; te PHESSOULE 
S ore Swe oa | mevopamed | SS | id 7s Saran 
= “e * ‘ “ | v oe ae 5 
= oo'¥ prem 0} ‘urd of°6 ae | 009 ‘oot | ee ate Hage ee 08 dient 
Q ofS 0} “ure of6 | - | irae eh | ar 
< oor ov'o be is me oS ‘urd eI | 3) d 009 ‘oo£ ee Id P we ae oe 
Sy OO «| oF-o wre zI 0} ‘ure o1 | °: aur] eXxLyFV-1sO 2 gp SHULL 
XV oe | obo ae ieee . d 009 ‘oof he oes Psynod Sze Barat, 
© | oto x 009 foot leh getirihahy © Seas rats -3 | : ia vt 
| ae es eee oO eee “np Sad went pare ae AO gene tt w POTPL 
a cid pe | es ee N | = dq 009 ‘oof - 9 s  oupaennsny-2uos}Nod nk ASG SO ° ; ** a WSC eds 
ee oF oz Fis! — ar lewy- “s ee ; 
Ww 200°? ee Se xX ‘fe oom 009 ‘oof = °° QUIT joel rented 00z t 1a ; a dnd AsuphS 
= 4 ee er OF'O N J ss Od 009 ‘oof akc ae sien ge ere Gee oOo! Awe : 2¢ d ep ipre 
o° . 7) | 3 ) ‘ | eye, ee . = 3° ee ae on 
= Sow. oto N o: F : 009 ‘oof | se a eo esueyy *Sd*) airy SW eh, ie fi Heuphs 
N oe x = 009 ‘oof =O as digs Herne aad | ft y1e3} He 
se oo'y ee oF'o x oe 2) d 009 Soo€ pone eG de pies Te NM | — 3S as 23° oe is 3043S 
—~ 3 — N [ss od 009 ‘oot oe : °°  esuey ace ij ae oy : a aE ma ou 
S oor ovo xX e O 009 ‘oof "88D *S°C eupsi{es 9 'S'd o0z oe oe qsse.tyS 
; Jerjsny-a aO oe 
ne His o¥'0 as ie ae dah pts ‘£09 ee alee od Fy spoqueatorg 
: > . d ‘ ayIeMyo SIEM roe Hie fae sg er 03S 
S cov | oo’ | ure z 0} “urd z1 od oo eae feta ons ae Teekay BinGenetT Cze vo Ae as oe a gee 819q101S 
<a ‘sourry | ‘soul ‘we ZI OJ ‘ure Or °° | “is ae Die Minako aad | hos Osa ie as % ** u19301S 
: | | dd 009 ‘oof rr : H ‘se ‘S'q | 00z Sid | a ° <r SSH 08 ueyda3s 
S | | | - ourye a wad | 1 oa peat 
= pee es Sh | | FF] eyouly-srnquey one og W1IN}U193S 
SN -98reyy | ‘pio ae paee hist! a 8 a os Ee 
Emel sea? pe eee ee te PIPALI9S103S 
s | Oakey. ‘y3u00—KNVNAAD 
"01AI0S th Aarayy u 
asieyy digs jo smnoy Tati ed eaters EH 
i : [eulIoN “SOTTIN | 
jo oinjeN = 21) Sotjey UI aury diysureajs jeonnen | ‘Teusis | 
SYBUST-OAT MA an 11e9 
| ue “ome 
[ewson 5 
| 


ponurju0—SUOTIIC dys 


4138 


Ship Stations 


xX 


‘ure zo.'urd I 
“ure ZI 0} “we OI 
‘ure z 0 ‘urd ZI 
“ure cI 0} ‘ure OT 


Z, 


‘ure z 0} ‘urd Zr 
“ure ZI 0} “ule OI 


Xx 
x 


‘ure Z 01 ‘urd ZI 
“ure ZI 0} ‘W'e OF 


‘ure Z 0} ‘ul'd ZI 
“ure ZI 0} ‘we OF 


N 


N 
N 


‘ure z Oo} ‘urd Zr 
“ure ZI 0} ‘m’e OF 
‘ure Z 01 ‘wi'd z1 
“ure ZI 0} “ule OF 


‘Ure @ 


a OR a eee 


ure ZI 0} ‘W'e OF 


x 
x 
N 
X 
xX 
xX 
x 
0} ‘urd zr 
x 


| 


ar oO 
ate ad 
=: ic 
oi: Dice! 
.% Od 
ae Od 
20uep 
-uodse1100 
qepnonied 
‘a Dd 
sl Did 
oe oO) 
ae Jd 
an “6 
a Dd | 
ee Od 
ape Dds 
oe Nd | 
a od 
te od 
4 wid 
i od 
5 6 
ae Dd 
Eo 6 
ae yd 
oe are) 
ole Dd 
oo Od 
ee od 
ey Dy ral 
reer 2 
we 5 
ate 5 
ae 5 
oe 5 
ae 5 
os 


wo AAAAOA 


009 ‘oot 
| 009 ‘oof 
| 009 ‘out 


009 ‘oot 


| 009 ‘oof 
| 009 ‘oof 


| 009 ‘oot 
| 009 ‘oof 
| 009 foot 
009 ‘oot 
009 ‘oot 
009 ‘oof 


009 ‘oot 
009 ‘oof 


069 ‘oot 
009 ‘oot 


| 009 ‘oof 
009 ‘oot 
009 ‘oof 
009 ‘ovt 
009 ‘oof 


009 ‘oot 
009 ‘oof 
009 ‘oot 
009 ‘oof 


009 ‘oof 
009 ‘oof 
009 ‘oof 


009 ‘oot 
| 009 ‘oot 
| 009 ‘oof 
009 ‘oof 
' 909 ‘oof 
009 ‘oot 


009 ‘oot 
009 ‘oot 


oof 


008'T ‘QO9‘OoE 


ee ee ee 


diysie \\ 


o- pAoy]-JayIs}NeppION | 


Sar) “Sq ayosTjerjsny-oyos jno 


|| TeTopeay ‘uaTqnuIsiey 


-JO1}9q 


** QUIT exylouly-sinq wep 


‘+ QUIT eyWowmy-sinquey 


oy pAojy-1eyos}NeppION | 


JUIWIUIIAOD 
esueTy] *SoX) “S'd 

eury pueloy 
o- ee ee diysie 
oury eaouly -S1Inqule}{ 
te 7+ drysiv AA 


** guIy exloury-sinquey | 


: sis "* -esuepy “soy “S°d 
*sax)-uIne 
JONeq eysTueyewYy-eyos}ned 


** QUIT eyLewy-sinquieyy 
a ‘+ esuepH ‘Sexy 'S°C 
esueH So) ‘Sd 
esuef] “SdX) °S' 
esLVyY “Sv5H °S'd 
ee ee ee drysie\y 


7 Suny eyLoury-sinqme rH 
ic *+  diysie Ay 
ay our] exyHoury- sinquieyy 
aie ** drysie AA 
aur eyWoury-sinquieyy 
'* QUIT eYLIouy-sinquiey 


‘+ QUIT] exloWy-sinquieyy 
*sod USI} V 


-SIyeyIaAses eyosjneqd ‘“plespry 


“yy ‘neqyiqos pun 
SIDUIYONY 
‘+ diysies 


"+ "sa “S'd onosHTeZisny- ayos}neq 


~- wsueHy se) Sd 
** 9UI] eYLowy-sinquey 


We soulsoy ‘Se5) “S°d 


“88D "Sd tty 8 SmqueH 
‘' esuepy ‘sv5 ‘Sd 
*Sox)-UING 
aqosiueyoury-ayos} nod 


ie} 
re) 
a 


c 
° 
N 


YOeQsToy IM 
ts PUPZIFITM 
og JEUISTAA 


te YNGPULM 


re UOUWWONTEM 
te PETIA 


os SWITOTIM, 
og SLOFUSPTIM 

op PUCZIIM 
fu + U7 
re JICWYSIAA 
ee UgTeJISOMA 


** Te PJUMIOISOAA 
°° og SJyj UVPIO AA 


ey AMC UOJSutTyseM 
te PJeMuasse M 


og WANJICEM 
og SJOJUDIIEM, 
og SINGIIEM 
os STOFPGOUM 
“* ueyynA 


H “te IAC Plursira 
Fe “* eJIUTA 
ts OSINT C1LIOVHIA 
** OSINT eIIOJOIA 
“* yg PUL]IOJeA 


te PISATEA 
re CIOUZTEA, 
og PIESIN 


e Sete eynsiny 
** guIpug 

- “" og WIN 
os S[9J UST (] 

re JAVULIOYIN) 
ep EPIEL) 


re URWMONYT, 
og SING SOIL 


_ Nid uoys 


pS A a. oe 


oO 


Year-Book of Wireless Telegraphy and Telephony 


420 


— ov'o 
— ov'o 
— oto 
— ovo 
— oF'o 
—_ oto 
92 06°0 ye SIO 
oo'y ov-o 
2 00°F =| eg, OF'0 
ee OO'V es OF'O 
oo'y oto 
oor ov'o 
ooh oto 
es: 00°F 22 OVO 
oo'v ov'o 
ee 00°V se OF'O 
"sour *souely 
*os1eyy) PIOM 
cwaNUMIUI]AY Jed 
‘osieqa dims 


lol 111 Ttt tat le] ta eee 


‘urd zx 03 ‘uid 
g “urd £ 03 ‘urd 
Curd 110]. -t°e 9 


ZX% ZALAZASZ 


"Q0IAIOS 
jo sInoy{ 


on ke O 
QO, 


yr 


OOO 
Om OAAOOA 


ee 
° 
. 


° 
. 
e 


*pouliojiog 


SOdTAIOS 
jo o1njeN 


009 ‘oof 
009 ‘oof 


009 ‘oot 


009 ‘oof 
009 ‘oot 
009 ‘oof 
009 ‘oof 
009 ‘oot 
009 ‘oof 
009 ‘oof 


009 ‘oot 
009 ‘oof 


*(adAT 
Adeoy ul 
W}susy-aAe MA 
[eULION 


| 943) Sorjoy UT 
SU}SUI-SACMA 


ay sud yg wees PUP 
"* "09 "S'S qIOOg 

ee oe ee *so1g paemMoo yx 
AAGN 
es "09 yoyord. wea}$ rem [eAow 
sie AACN 
AAeN 
aury Te1S OVUM 
AAGN 

"0D 8 9H ‘Vv 
AACN 

eur] IPS ou 
AACN 
AACN 
AAGN 
are AACN 
a AAen 
me AARN 
AACN 
2 AACN 

** Joysdulogq Jeplyz 
** saysduieq Iep[q 


oe oe ee ee 
\ 


ee oe "09 y.9) sudosg “UOSIIMA, vie 


vs ae PAoyT-19qos]Nepp10 N 
ee ee . ditysie AA 
ee oe ee oe drysie 
ae ** QUIT exLIOUIy-sinquiey 
pAoy]J-1oq9s} NeppIoON 
pAoTT- IoyoOs}Nepp10ON 
‘>  drysie A 

*sox)-UINe 
_ Sqostuex Hour ayosjneqd 
- dtysre A 


ee ee 


“1O1}2d | 


‘gury drysuresys 


‘SOT 
jeornen 


‘JEUSIS 
11h8) 


yy TIPESY 

“* IPLSy 
VVd tooyy 
“2 pay 
** snjooy 
pp SCQUSY 
wHa eInjUEeAPY 
E pp QHCHPY 


a co er me ee 


oe juewepy 
“8 @AlOV 
: u0avj9V 
. ul0ODy 
: SsoT]TqoV 
° uoIeqoy 
. soyeqoy 
i °* PeYSeOY 
rp OSSOOW 
. rp ISUIQV 


ad rw O1CY 


NIVLIua LVau 


** re NZ Ueze1Z 
“8 IZV_ U9321Z 
<* ues ULIDeZ 
°* gg OSUCIIA A 

Ie HOIOK 
°° sg SINGZINM 
°* S19qwi9}IN MA 


z cp URIOM 
s+ AOR 


“pj}v0I— KNVINNAAD 


“QUIEN 


panuyjuoy)— SUOTIBYS drys 


421 


10nS 


Py 


Ship Stat 


ae = =i ery. | 
ane oto N OG Sd 009 ‘oof 
ass Samane ile ee ee Oo itm 

oe ov°0 x a yd 009 ‘oof 
_ oFo Xx S Dd 008 * ‘oot 
a enim I ee ee O 

_— oro xX ee yd 009 y ‘oof 
oS°o So°o N “+ gy Ud | 9» 009 ‘00% ‘oot 
+4 ts mee a) Oo 

pute oto X sie yd 009 9 ‘oof 
oo'v oto X di Dd | 009 ‘oS¥ ‘oof 
— oto N se Nd 009 ‘oot 
=e See, mS oe oe O Sone 

iA oro xX vi yd 009 ‘oot 
5 oro xX ea Yd 009 ‘oof 
— oto _ o Xd 009 ‘oot 
—_ oF-o — aes Hd 009 ‘oof 
— ot-o = ra rel 009 ‘oot 
— oto — cad Jd 009 ‘oof 
— oro — : Xd 009 ‘ooz 
— obo — ae yd 009 ‘oot 
— oro —_— se Xd 009 ‘oof 
— oro N ee Dd 009 ‘oof 
oS"o fo'o N = Xd 009 ‘oof 
ati aa Gas a oO ot 
—- oF'o X oe. Dd 009 ‘oot 
— oro N oie Sd 009 ‘oot 
— ovo xX re Nd 009 ‘oot 
oo'r o1r’o N -> ww Md | x 009 ‘SV *00€ 
—— pee a ee oe Oo ian 
= ae ae ee ee O Ss 

BS oe as gh Oo 

— ovo xX Nee Dd 009 00 
ces otFo — piesa > a | 009 ‘oS¥ ‘oof 
— ov'o N oe Dd 009 ‘oof 
at eee ka ag oO sic 

—— ovo N HO Xd 009 ‘oot 
— ovo xX Dd 009 ‘oof 
— ovo —_ Dd 009 ‘oot 
— — on Jd 069 ‘oot 
oat et can as oO ae 

mi rats a bake Oo jee 

— oF’o N ote Jd 009 ‘oot 
ur ae co sits 6 ‘are 

— ovo Se eat Oey A 009 ‘oot 
ie. a ia ae Oo Sie 

— ot'o Xx 22 Jd 009 ‘oof 
pass Ais Tries ere ire) Bait 

_ obo N *- ba | 009 ‘ook 
ie th ae aS Oo ee 
anh eee cist AS O 

_ ov'0 x: 43 Dd 009 ‘oof 
oo'F ovo 4 oe Dd 009 * ‘oof 


AACN 
our preuns 
AACN 
ease IOpla 
ee 2220S) ie) ueoTeNYy-ojsuy 
Pie AARN 
ote - pueyeoz, MON JO °04D °S'S UOTIU 
Sie Aemprey puelpIN 

AACN 
- “09 °S'S 100" 
¥ ‘0D 9 19H “V 
" °0D 9 pucsey “a 
AACN 

Pee Easy 97S) 
**  °09 “ABN UleajS eIPUT USHA 
aie "0D *S'S SIOONpOIg s}eI}IN 
ee "0D “S'S SIsoNpolg oFeI}IN 
Pe "0D “S'S STOONpOIg o}eI}IN 
sie "09 ‘S'S SIOONpOIg 3} eI}IN 
or "09 ‘S'S sToONpoIg 93e1jIN 
es "02 °S'S SIIONPOId 9} &13IN 
ay "0D “S'S SIOONpOIg 9}eI}IN 
UIT pueyAoy-ssouiny 2 SUOSTIMA 
Avanrey UI0}SO MA WON 3 uopuoy 
AACN 

*solg preMooz 

EKO ) sexed wiea}s [rey [eAOYy 
: <r ‘0D 8 19H “V 
: 73 Acmyrey ureyseq yeory 
se eo AAeGN 


AACN 
oe ee AACN 
us °0D "S'S 400 
"0D Ydersojal Uloyseq 
"09 sosped WIe81S jreW TeAoy 
AACN 
oury ULTTV 
aise uoTULA 
** ‘sorg uospreuod 

"0D 49% ford tuee1S Te yesoy 
AACN 

: AACN 

"09 yooed wees Te jesoy 
AACN 

_ surnog ‘)°a alopoului07 
AACN 

; 09 ‘S'S G00 
. AAen 
eury preund 

. oe AAeN 
. os AaeNn 
* goaysduieq Jeply 
1 a9) 9 WOH 'V 
: oie — AARN 


° ee 
° 


° 

. 

. 

oe ee 
° 

° 

° ee oe ee 
° 


. 
OS ei ee Ce Va 


SO COA ee ae 


eo 8 © 


ome © © © «¢ e@« ® @ © ¢ 


oe **  qviy 
"* 5p PrUeIINDY 
Sie snizenby 
a yp wieddy 
°° 4, ooyorjeddy 
ee ee oyjody 
“+ 4, eumedy 


oe Nd Wijuy 
** Zod. WEguy 


** og SQIOOTIIUY 
ogy URTV 


as edojajuy 
om w wyesuy 
he py CLOSUY 


**,, UOXES-O]SUY 

yp URTUOSE}Ed- -0[s UV 
pp UCITXIA -O[SUY 

py ULIQUIO]O)-O[sUY 
pp UCTUIOJ ILD ojsuy 
ey ULIAITOG- o[suy 

pp uelyer}sny- ojsuy 

: pp URI[suy 

a og CIISUY 

** gyoeuloIpuy 

°° gy CQUMOpUV 

» OW sepuy 

vie pp SOSTUIUY 

** 9, Wepis}suUly, 

: eqiytydury 

. ysAQ]TOWY 

‘* .gpeosnquly 

ee yp CSOIqUIY 

** get og TOQUIY 
VASBIN uozeury 

* XH uozewy 

oa ep ULTIESTY 

ry 21388) APIA OL 

pp ELUWLYV 

pp CIOZULILTY 

“* WO PIV 

ee oe 02977 

py CILJULITY 

: “* woIqTy 

» MHW &40qIV 
gpeweq | ¥ 

“eo, UCCIV 
ar100eq|V 
pp CIUNLTY 


yw OGEAV 
os ZND xelv 
ove — ‘ 


oe e eS © e@ « & 
am © ¢€ OC © e« « © 
. 
. 


422 


= 
i 
< 
= 
i 
a 
IN 
8 
= 
y 
= 
NY 
2 
S 
on 
= 
m& 
Ss 
S 
S 
XN 
< 
NN 


el Pree 
° 
bad 
° 


6y ey OF'O 


ovo 
oro 
ovo 
o¥'o 
oro 
oro 
ovo 
ov'o 


lll tata at 


ovo 
*souely 


*souedy 


*asieyy) 
anual 


“PIOM 
Jog 


*asieq) diqs 


‘ud zi 03 ‘wid of" 


“urd r 0} ‘ure S1°6 
x 
‘urd zx 03 ‘urd g 
“urd ¥ 0} ‘urd z 
“We cl OF *W'e OF 
xX 
N 
N 
‘urd 21 01 ‘wid of 4 
“urd r 0} ‘ure S1°6 
N 
‘me I 0} ‘wI'd g 
‘urd g 0} ‘urd ¥ 


Pde .O) Ud. x 


“urd of°z1 03 *u 6 


“« ZxXmeazzmexm zilimnixIt lil 


"peuliojieg 


009 ‘oof 
003 ‘oot 


AA OO 
| 


OO 


009 ‘oof 
009 ‘oof 
009 ‘oof 
009 ‘oof 


009 ‘ook 
009 ‘oof 


OO TOOCS 
AA, O&%AsAA, 


| 009 ‘of¥ ‘oof 


Seca 


009 ‘oof 
| 009 ‘oof 


Sig t8 


009 ‘oof 


009 foot 
009 ‘oot 
609 ‘oof 
009 ‘oot 
009 ‘oof 
009 ‘oot 
009 ‘oot 
009 ‘oot 


| 009 ‘oot 


a aa ee re) 


wo AMAAMAAAA BWOOMOMOOOOR 


oO OCOOCOOU0SD :o 


“(adh 
Aaevoy ur 
YISUIT-OAL AA, 
S9DIAIOS [CULION, 
jO oInjeN 


| 843) SerjOy UT | 
SYISUI-OAL MA | 


"09 ‘S'S pulferjsny 
"+ +09 ‘ABN Wea}S Pipuy ysIY 


"OD ‘ACN Uleays osouing % Ysi}lIg 
ae bees “ARN UWleo1S BILL] Ysnig 
ie ** °0D 9 pueyAgy “WT 
ajjseD uo1uy 


| ee of ‘0D ‘S'S pulrensny 
| ** Os Joye wies}s [ley [eAoY 


| ae .- "0D 8 uyseM “Waquiny 


ee e. AACN 
ee ee ee ee AACN 
es ee ee AACN 
| oe oe oe oe AAtN 
ourT C31eD sUuTjUNsIV 
oS ee ee AACN 
jars st "+ "SOI, PIEMOD X 
| +s uy <3 : AARN 
: AARN 
"0D yoxIe uledys rey [eAoy 

ER, 


‘ACN urea}S JeIUSHIO 2» IejnsuTUEd 
** — -UOIGTY ¥ [TlA¥S ‘MeYs 

‘02 AEN UWes}S eIPU] YsIWg 

** +o) JONIe UlesjS [rey [eAOY 


hee **  sagAy 2 Slop[y 

| ee ee ee oul] YOLS 

io By: ++ gury reyg oITUM 
xe 


"APN WIeI1S [e}USIIO 2 Iepnsuluiog 


\ 


*auly diysuteays 


“SOTTN 
jeornen 


*TeUSIS 
ed 


uniy 
juesolly 
; aS a gg OULIIY 
yy Teody uoo}el1y 


q. UbORIIY 
op CPUCIY 
pp URIUOULIY 
pp 2[}SCD BepeuULy 


sz SJepeuly 
py CZUCTIV 


og OITYSTASIV 
“*  pHy 
eupeHy 


Vdd lI1As1v 
jynvuos1y 


me au » (13) LOD oujuesiy 


owe 8 e 


oe eye ee 


@) (0) em, 6) 6p ey 6 'e 
. 
e 
e 
° 


14d esnyyery 
pp ClOIPIY 
yuepIy 

** IapIy 

yy UPIPCOIW 


ee ee 


Ag 209, OF) EIB ony 
yp CMLIY 

vp E[OMULIV 

ep CACNSLIYV 
py UOSLIV 

pp COV] EOCIV 
op UCISIQUIV 
rp CIQeUlV 


ry CIQUIV 


*PHMOO—NIVIIAE LVAD 


“owe N 


penuyuoy>—SUOT}eIG IY 


ccbv asvg arvf of] 


Transmitting and Receiving Apparatus and Generating Group of 
the Marconi °5 kw. Hand-Cart Station. 


PS 


6 


Low) 
“ oo ovo x set ire! 009 ‘oot “* "09 °S'S Weuspong 2% URW] A er AM % ZS °° gy SUTIN 
var a ONO «| x hee. Jd 009 ‘oot "* "02D “ABN Ule9}g eIPUT Ys oSz WOO) See Me ae yp E)eIEg 
— oto xX ca Yd 009 ‘oot | ** "OD “ABN WIee}S VIPUT Ysi}Ig oSz HOD Om oie oie pp CANYueg 
as oro x 2 ed Od 009 “oof | °° “OD ‘ABN UI9}g BIPUT Yshug ogt OVD = Nd he vp E[esueg 
(eer GE Ex Te OFe UL ds Orn! | 
i gcurd ooyrurd.? | 
| “urd 2 oj ‘urd r . 
— oto ‘urd of'zr 03 ‘ure 6 | te rd 009 ‘oof Si we UIT d1IYS YSI}}09S 02% OMD pie ore °* og ollysyueg 
— ovo | xX Eg Jd 009 ‘oot **  °0OD) “ARN Wes}S vIPU] YsLWIgG oSz HOW is oi eS pp CAPULG 
| pC 
= ovo X lores Jd 009 ‘oof “ACN UWIeI1S JeJUSTIO w Ie[Nsulusg oSz ° SHN ae #8 ae yy POUL 
_— ovo X | ce Nd 009 ‘oot "* 705 “AeN reals EIPUY Ys oSz ISW Ee ay i pp CLOWILY 
= ovo N eee Dd 009 ‘oot eae °* QUT] Je1S o11G MA o$z og oe as ** 5p OPW C1N1eG 
—_ ovo N 3 Jd 009 ‘oot oes se se a]3seD UOTUGQ ofa MdW oe oe pp QJSED [eIOWT eg 
| ica) : 
— oF'o >" ay Xd 009 ‘oot | ‘ABN Wed}S [e}USIIO 2% 1ejnsulusg oSz OMI ies oc sue vy PeIeTIeY 
— ovo N : Jd 009 ‘oof | © OD JeyoU Weis NeW jeAoy o$z HID 5 “ =< yy CI]ULTeEg 
aie. pats we oe 276) | Ss | oe AACN as HIG ee oe ee ee iospeg 
= yer 3 ‘ . Ou i oe oe ee oe AAeN ae gdaq oe oe ddq eueqoereg 
CeO} attr: | | 
QS wrd 9h O7-ur di 
+ “urd zo, °w'd Tt 
4 — oto “urd of*zr 0, ‘ure 6 Nd | 009 ‘oS¥ ‘oof ** ** OD 3B UIE ‘T[Nquiny, 0Zz VOD 7% on * allqsiAy 
= = ov'o N oy Xd 009 ‘oot "* "02 yoyoR Weis [Tew TeAoy oSz OdWw | °° at ** 9 OPW UoOAY 
[= Pat an anes F ay 2 . Seay i Ins oe AACN _——— Iq ee ee ee Iq uoay 
; ‘urd z1 0} ‘urd g 
= ‘urd ¢o,‘urd 2 | 
ef) — OVO mr lpmicUlee) 71-0} “Ue OF jes yd 009 ‘oot 1% ‘ABN Uva}S ssouUINg 2 Ys oi AMD op oe ie °° 4, PAY 
— ovo | — ee nd G09 ‘oot 2 **QuIyT ooullg — (AA ee: ep pp OOUIIG UeIIJSNY 
ah urd zr oy urd of'y 
a — OVO) || gu era oe Tony Cant es Oley Ndi 009 ‘oot [eee Ox 709 S'S Puresjsny oSz MOD ee On "* 9, pulyerjsny 
<2) — oto | N ieee Jd | 009 ‘oof 2 Be our paeunyg oSz MLN oa oe oH sy PIUOSRY 
see wx fies | ere | ‘ee einai a se AaeN mee VOd ee oe oe eIOIny 
sere pa a | ee ° O ‘enmas ee ee ee ee AACN | sensi THa ee ee ee 9AT} U9} V 
Sete at Ee : oe ey = e- ee oe oe AAtN | a Ag ee ee os ‘+ yoriy 
ay oto N lees ict 009 ‘oot by he "* °02 2% purjAsT “YF oSz AAW 4: ge “pp URTIUL]IIFV 
= oro xX ieee Dd 009 {oof oy ze "+ QUIT Teg STIGMA oSz NMW {°° re pf py DUO VY 
_— oro N es Dd 009 ‘oot = es ** *soig uospyeuod oSz VAN 9 oP so pp CIUSNIV 
=o ovo x Was: Od 009 ‘oof eee ae aK "0D “S'S YOO, osz Naw ie Fi ** yy Bdyenyezy 
— oro N Naas Xd 009 ‘oot 1° 70D yexoed Weis Te yeAoy USZ qan 38 oe ae pp SeIINISYV 
ES ate =e ee 6 eats es AACN ag Xa me sie Oe eaviisy 
sit Ls malt los 70) fate oe oe oe oe AACN rs Wwod ee ee oo g0ueysIssy 
‘oD 
— oro x Ley Xd 009 ‘oof | “AGN Wes}S [e}UIIIO ® Iejnsutusg oSz OOW ae ere sie gp OARSSY 
— — xX as aared 009 ‘oot 7+ *O*) OBeTIILD 2 98eI10]S Yue Szr ALD ay pad “48 jourdsy 
— ovo N eee Xd 009 ‘oot a os "* *02 2 purse] “7 oSz et ene ae ad os yp URIS 
—_ ovo x eee eee Xd 009 ‘oot i ** "OD [IO UeoTeuly-opsuy oS OEP hs °° OND PINGeIYSY 
‘urd zroy‘urdotr | ; 
_ oro ‘uid s1° ©} -ut:e) $76 i Dd 009 ‘oof a RE ‘09 ‘S'S puTTerjsny oSz AOD ee te ** 9, uoJINqUSV 
—— oto xX oe Dd 009 So0€ oe os oe "oD S'S Ue oSt ZW ee oe oe «Soe JOOSY 
se oro x | he Dd 009 ‘oot a ae ne ‘OD 8 SHV o$z AAW Y. By is a» SHIUEOSY 
— ovo N ese Dd 009 ‘oof ong os si aUuIT prleung oSz ALN ae ay =! pp CLUBOSY 
Se ovo N See Jd 009 ‘oot "+ 0d JoyoU, Weayig [ey [esoY ost OAD | °° e: oa pe PlIZTy 
03 OSI 9 $10 N Rpg ee 009 ‘oot ge +5302) ASAE “IS v oe fi T 06 Za ee a si og JOpUnIY 


424 


Year-Book of Wireless Telegraphy and Telephony 


eg OS'O 
*souRly 


*asieu) 
UONUILUTL 


a 
° 
st 
° 


oO 
| |» 
(@) 


6g S0°O 


a 
tele or 
6 


+ 
° 
+ 
° 


° 
ip he Bl be BS 


Be bec babs a eds 
° 
+ 
° 


‘asiey digs 


| pd bd bd 


lMzuMxZzx 


bd | pai paperapararaed lod To | | lol Kx 


*9OTAIOS 
jo SINOF] 


VOU 
© Ay Ay Aa Ay 


(Oo ‘OMoouUnH =: 


i rs oo) 


TOUUHOUHOUUS -OUU:: 
BOMUMAA MAMA AAMOMAAOOOMOA mA OWA AAA, AL, 


* pewi0jiog 
S20TAIOS 
jo o1njeN 


009 ‘oof 
009 ‘oS¥ ‘oot 


009 ‘oof 
009 ‘oot 
009 ‘oot 


009 ‘oof 
009 ‘oof 
009 ‘oof 
009 ‘oof 
009 ‘oof 
009 ‘oof 
009 ‘oof 
009 ‘oo€ 
009 ‘oot 
009 ‘oot 


009 ‘oof 


*(adAZ 
AAeoyY Ut 
8Ue]-oAe AA 
eULION 


oni) sanayy Ut | 
SUIS UZ-BACM 


mead 31S eIpUT Ys! ‘(3 gi 


‘OD [eo eurAey 
ayyseD uorun 
AACN 
“09 
"ae N wes Te}U2HO 2 Ie[nsurueg 
"0D "S'S dagen - 
** "09 JONIe uleajs [rey jeAow 
“* O03 ‘APN WIS PIPUT Ysg 
A) pyr Wes UL] JO IST 
; uostITe Hy ie hE. 
7 AACN 
£29) 
‘AGN UWleI}S [eJUaTIO 2» IejNsurusg 
"OD 20] % Sulysiy Weeys TINH 
09 
"APN UWkalg [e}USHO ® 1ejnsurusd 
AACN 
‘0D 78 19H V 
AACN 
AAGN 
ae AACN 
UIT Ioplnoyy 
‘oD » AU}, ‘ssouIny 
sophd % SIopla 
AACN 
sapAT 9 sIopla 
"OD “APN W91S LIPUT YS}Mg 
: "+ +09 Surddrys qyies0py 
"09 suiddiys qyres0y 
‘oD Suriddiys qyies0y7 
‘09 surddiys qu1es0y 
‘oD Buiddiys qyres0F{ 
2 ‘APN Ways PIPUT YSN 
i "0D IBM “V 
* "0D ‘ABN Ueexg eIPUT Ys 
AACN 
oe *OD SUIYSIY Mve1S STATO 


oe ee 


ee ee ee 


ee se 


‘aury digqsuies3s$ 


"OD Jeod eueAey | 


sot 
yeornen 


*TeUSIS 


-_ pas pris ie 

yp JOOWIPUIMIOg 
vp 19SUD Yotartag 
yolMiog 


vy PULLIOG 
sy UPIPNULIOg 
vy SOIGIOG 
ry CLOQIOG 
Ce py 00199-AW- Uog 
pp 1OPIVJOUTg 
** moqueg 


yy Ul[eEUod 
pp UOJdUWINg 
we a a6 yp PURITOG 
euojyped 

es CLD voydorsjjeg 
Ova uoydorsyeg 
ate we ** SIT JoAvOg 
"* g[seag 

yp QUUBIX) UOOROG 
pp.9}e1S Avg 
pp CULAR 
ASTISeg 

pp COULIIEG 
pp Cpodieg 

py UWeMOg uocieg 
pp JoldenN uoleg 

vy. Weingqpef uoreg 
pp PUINSIQ UOIeEg 

» UeSsoIpIy UoIeg 
ge EPOLET 
pp UOSoUIeEg 
pp CAOLIN 
*-umeqieg 
vy Gdjopreg 


‘7U0I—-NIVLIAE LVAD 


ee ee oe 


*oueN 


panuyyu0d— SUOTJEIS diys 


425 


Ship Stations 


oS'x Sr°o N ce Dd 009 ‘oot Aemprey UI9}S9M\ Y}NOS 7 UOpUcT oSz ZS pe ai Ae pp Colesed 
— — eats ee oe Oo Ree « AACN a MV ee ee oe MV_ iesey 
— SES a ee © i eo ee ee ee AACN we qog ee ee ee **snuipes) 
es or'o es ee 3) d 009 So0€ . ee ee *soIg uospTeuog — SUN eo ee ee 9 elo0qe) 
— ovo FN be d 009 ‘oof gS ag? ** WORT  WodueT oSz Hay |°° - * pp UOIAG 
aoe oto xX “s Nd} 009 ‘oot Os an oe qoysdwoq JOplA o$z AZW OG = ak sy OYNING 
== — — ae ‘some si a mae & ‘eury soultg — dud 2S Sos vw reps! asouLIng 
aa = pany oe yg) =e e oe ee e AACN ae TOd ee ee oe euing 
mere oro xX as d 009 ‘oof Ny "OD WANs]ONHe_ uoxes- opsuy oSt VZIN ge “2 ey pp SOSSATNG 
ete =e ors : "Oo oa cer AAeN a Old i a - Sopling 

md or oj ‘urd 9 

“urd $ 03 ‘urd z 
xa ov'o “ord x 0} ‘ure g| °° Ud 009 ‘oof a **  *0D 2) SUOS UOSTIM “TL oSz MAD a 5 sw MAD OEE 
oo'r O1'o N ew Ud | 59 009 ‘oS¥ ‘oof | °° ** AVMIEY usojseq jeer) ofr Nd) | °° ae, : os S[asshig 
a ora x Dd 009 foot ete hee 2 SUE SS o&z SAA, 32 SSS Naas net 
= ovo xX 8 Jd 009 ‘oof Ht a ** QUI] reyS eng oSz SIN =e ty ** 5, BUOJSPOIg 
= oto xX yd 009 ‘oof oe one °° guy 1e1S enfg osz dAW Be ca ** », JUNOWpOIg 
— ov'o N Nd 009 ‘oof oF a ve sT3se9 worun oSz LO: aes: ip r% pp UCI 
ae ae Bah *s oO fas oe ne ne Kaen ce Mad ae ng a yreuroj Ig 
ieee ae _ <2 el 009 ‘oof AR oi ‘OD UNS YsiWg ob @ ¢ IDW ats = ° ** 5s, UNS sig 
i ofo N ; Od} OOBfook |"  ** f° oury sess angmy | = 6@fo | MO | 8S) end oemeiag 
oe ov"0 _— "* dq | 009 ‘0SP ‘oof | °° "2 sODs yderse]e,L urejseq ov ATS 1 °° ** eet ee AD) PLUME yg 
os = oe ee ee O acces ee ee AACN _—— Iva ee oe _Iva eluueig 
— as a ° “0 ate, oe ee ee oe AACN a Wad ee ee ° ** ToIsTAg 
— pad a ° are ey aS ee ee ee Aaen ate NIG ee ee ee ee ysug 
cane se i= — = va IO DAYS alg AepiNOn O@I IRS G9) ee a pp JOATY oueqsig 
— es pare ‘ee O ae ee oe ee AACN ia ZA nd 2° ce ZA yuerpyiug 
OSI og $I°O N me Did 009 ‘oot "D8 09 OME “D'S F “aT $6 AOW }°o %o 5)" pg BOR HAtIST 
= — es ee cet iS a ae ° AACN = Odd ee ee ee ejquivig 
— ot'o N se Dd 009 ‘oot Oe ue o3 o]seD votuy oSz AAD OF: Ye: rp O[9SUD TeUowIg 
— —_ mt ee **/6) Sate eo oe oe AAeN ee Wid ee ee ee eudsog 
ae ot'o x ae yd 009 ‘oof ree a °° QUIT Ie{S OtIUM oSz ody» a 2 * pp OIAOG 
= ovo x ae Jd 009 ‘oof oi : ** uosteyH *[ 9 1 oSz dv “ie ae Of pp FSIULIOg 
— ovo xX e Xd 009 ‘oof ye ** -o9 Sulddiys ayepropi0g oSi TOD oe 2 ate pp JolopI0g 
—_ oF*o XxX f Xd 009 ‘oof is "op surddiys syepreprog oz WALD sae ae °* 9, ofeplepiog 

i) 

= oFo X : Xd 009 ‘oof “ABN Weajs [EIUSO 7 Te[nsuTUEd o$z OAW e he ma OA epi0g 
ae — oa ee ee oO NER AACN wane Ind ee ee ° *e}jou0g 
os Fates mamas ° 2° O wee ee ee ° AAeRN es Be Add oe ee qdd oInjJUZAe TOG 
sse: oro xX . Od 009 ‘oof a Tones arene dITyseoue’y oStr OVIN ae oe ” ase woo, 
a ovo N Xd 009 ‘oof ie °° "OD 2 puejAgT “yy oSz THIN a are * 9» URIUIOYOY 

‘me Z 0} ‘ur'd g 
— oro “ure Ir 0} ‘ure 6 Xd 009 ‘oof oie a4 "0D ‘ARN wWe9}S oyedg oSz SHD sie *S : pp C}OS0G 
_— ee bes ee O ee ee ee AACN 5 THa ee ee ee es0Iprog 
aa obo om Nd 009 ‘oot a re sPAOF MEI 79 AUITN PY rt BAA |? a > Sap PUDEROSe 
— Ss et ° ee Oo x oe ee ONAN es HHa oe ee ° epuojlg 
=S= ot-o N ; Dd} 009 ‘oot "09 S'S leuyong pue ueUNTTY oSt ND 2% OG ” Ulo} UOJUISOT 
2 — = : 20) =e N AACN _— ddd = Dace Ved 
— aS — ° aed @ ae ee eo ee ee AACN ia SHa ee oe * -gqourld 
= ov'o > oe Xd 009 ‘oof ic ris oury osre9 aur} UeSsIV oSz wld : oe Saye (e7) eourlg 
— = ad eo “GQ =e ee ee AACN ere, da . ee ee ayelg 
— = commas ee 2278) 5 ee oe ee ee 4 AACN bs aad ee . sould soelqg 
_ Soaen = ee “-() are ee ee ee - AACN 7 oe TI e ee °° mreq1Ig 
— leas aie ° oe Oo gets ee a oe Coe AACN eS AWA . ee RK qd weysulUulitg 


} 


= oto N 
— oro N 
— oro N 
a | oF'o N 
= ot'o | xX 
— ov‘o N 
x _ ov'o N 
= —_ oF-o N 
Pond — oro xX 
& _— oro | X 
™ | 
5 a oro X 
SS as Ob:05 5} XxX 
— oro N 
ines — obo N 
& — oF'o N 
S — ovo | N 
— oro N 
ne | Ss ; 
q — | oro N 
= — \ a waged 
ay = oro = 
iSVe) oS‘o So’o N 
LY urd zr 03 ‘urd g 
= urd 4 o3 ‘urd z 
pz 00°0 | 0 ae “urd r 0} ‘ure g 
4 oS: | sa N 
a) = 2 N 
& — oro N 
ATS RgOMIOn ep SOO || 54 
SS == Patoyo0m 0) N 
N — oF'o N 
a ar | gp OF'O | x 
Sek — | uh'O N 
S — | oro xX 
me — oro N 
S *souel yy ‘souely | 
x | 
_ =saeeesl aera 
S ‘oszeuy | “PIOM | 
a) UINMITUTI log | = 
N 
a *Q0TAIIG 
jO SINOP 


‘asreyqo digs 


OVUOUOO YUU 
04 AO B,D A404 AAA AA A AYO Oy Ay Ay Ay Ay As AO 


. 
« 
. 


O 


OGUO GH OOOO 


009 ‘oot 
009 ‘oof 
009 ‘oof 
009 ‘oot 
009 ‘oot 
009 ‘oot 
009 ‘oot 


009 ‘oof 
009 ‘oot 
009 ‘oot 


009 ‘oof 
G09 ‘oot 
009 ‘oot 
009 ‘oof 
009 ‘oot 
009 ‘oot 
009 ‘oot 


009 ‘oot 


009 ‘ocP ‘oof 
009 ‘oot 


OUUUDUNN 


-O -OO0 


009 ‘oof 
009 ‘oot 
009 ‘oot 
009 ‘oof 
009 ‘oof 
009 ‘oof 
009 ‘oot 


| 009 ‘oof 
| 009 foot 
009 ‘oof 
| 009 ‘oof 


AA,A,A, Oy, O.A,A,A, AVAL 


*(adA JT 
Aaeay Ut 


*poullojieag = SUsT-oAL AA 


S8OIAIIS [CULION 
jo oInjeN 94}) Soljayy UT 
SYS UD]-9AC AA 


ee ee AAGN 
"0D y99Ie Weays TPIT jeAoy 


aury preun) 


a apjseD uoTU_, 
‘ory JOyOR Wieays rep jeAoy 


‘OD UINIJOIJeq UOXeS-o[suy 


ee 


. 


‘OD JOHIe Wies}s [Ie [eAoy 
"09D yoyoed wears Tew [eAoy 


AACN 
"* OUrTy TeYS OFT 
"+ JOH 2 yodueT 
** uosmeA ‘fl 

oD 


‘AEN WIe94S [e}UITIO 2 Iejnsulueg 
"OD “ABN Weis PIPUT YSN 


* "0D ® puryad’y “7 
°*  gury uoTUTUIOG 


eis eurIT preung 


"+ 09 ‘S'S WNTURIQ 
ke aur] 1oyouy 


Fg AAGN 


eUurT purer § SSoUIN 79 SUOSTIM 


ee 


AACN 


‘OD Yydeissjey, Uleyseq 
| AEMITLY We}seA YON 2 uopucT | 


OD 9 SUOG TOSITM *L 
* 09 9 puefAeT “A 
"OD “ABN Weayg ogToed 


oury 1oyuy © 
"0D 5 Syst WT wiea4s sIoATJPH | 
“* our) UelTy | 


ve) 


"ABN Uleazg [¥USHIO 7% re[nsulueg 
auTy 10youy | 


ee 


"09 @ puejAey ‘ay 


ey Cae be 5 i) | 


aury Joyouy © 


‘auTT dryswee}s 


"Som 
jeorney| 


‘Teusis | 


Ted 


penulju0)—SUOTIBIO drys 


SS ay 
r 


+ **  yoareurey 


** 5, aITysueuyIeUIeD 
yi bi tye ELUCUUTES) 
°° 9, ose YOorgsie) 
ne ©) wy UROGGIIED 
de a vy WINIPIEL) 
= aD oITysuesIpie) 
s : pp enbeIeD 
es a sndouey 
oe es pp DIdoue) 
sh as yp DUIUUR) 
i "* pp QJEPIPURD 
a es vp PIPUBD 
oe can pp LILULD 
vi Speers cIDEUE® 
mj vy HOW epeue) 
"* py WOW etuedurea 
os ** 5, O]jauedures) 
ss Sc) ‘ey ELUOIONNES 
ts a8 uosjewle’) 
=e vp LNW Uelrquie) 
33 did venque) 


m8 zeros DOW PMquied) 
a os DUD elrique) 


a9 a pp OSdATL) 
°° os TAAW UerurosTye) 
°° 9» HMW Prarojye) 
4 vy IOW elUrIOFyeD 


a 7 vp ULQITeD 
oe "* pp UBITESTeD 
ps ** 9, UeTUOpeTeD 


at ve ONIN Ptuopeyed 
ws w IVI BfuOpeTed 
<2 rp SEYOTCD 
4 vy (VIN eliqeiea 


‘pIvOO—NIVITAE LVAAD 


“ouIeEN 


427 


Ship Stations 


Bi. oFo Xx oe Hd! 009 ‘oof ee she 29 eury Ioyouy oSz AMIN oe oS “8 rp CISSCOIID 
oc | Oro x oe Dd 009 ‘oof “* "OD ‘ABN UIVO}S eIPUT ys ogl SAW On Ot ve 9s ESSEQOAT 
— oto 4 es yd] 009 ‘oof a [oD “ARN TavelS eIpUuy Ysitig ogt Ndd oa a a pp CldNGD 
ps | oe bak es 0 | feos a se AACN = LId oi ke --  roydojystzy 
= IP-oro x .- d 009 ‘oof tg vy “* saga 2 Sleplq ost fe 8 he te oi "* gp OdrIYD 
—— | = a < "dq | 009 ‘oot ae & uopuoy ‘pig sowef of AND ae: ee el “os BHIQD 
_- oF'o — e Dd | 009 ‘oof “SOD "S'S DYTOCd ® YIOAR MON cy OLA E! hy = re PULCIND 
—s, oto xX 6 Dd | 009 ‘oof ** "09 “ABN UWes}S eIPUT Ys oSz OMN ed pd SU pp VOMUIND 
‘urd zi ou ‘urd g | 

| “urd + 01 ‘urd z | 

oFo “ure ZI 0} ‘ule OF aS Xd 009 ‘oof 0D “ABN Wle9}S ssowling 2» Ysii4g ogi IMD ae ty ** gg UIMpUlyD 

| oro X ty Jd 009 ‘oof ** "09 “ACN Ulea}g eIPUy Ysa ovr avo fn ok “* pp PIEMpPAIYD 

i, 

pts oto Xx <i Jd. 009 ‘oof “ABN U1L9}S [e}USTIO 2 Iepnsutuseg oSz AWN Hg ee * AWN eurgg 
= oro 3% oi )d | 009 ‘oot 7" OD “ARN Weojsg elpuy ysnug o$z dod ae a ; pp BXITGD 
ot | oto N ae Al | 009 ‘oof a: "" “OD “ABN Weo}g OGIOed oSz a2) e se = ** pp OTTGD 
ue | oto N *: Dd 009 ‘oof “* "O09 JOxOeG Wreo}s [rey jeAoY oSz AGI vs a °° pp OFOOUSTIOD 
a | oto xX on Xd 009 ‘oof ae eo. TO ueolowYy-ojsuy OSI 9D a ie » €99 euusheyy 
—— | Lied 22s oe le a esa ee . ° AAGN pr SId ee oe [lemseyqy 
— oF 0 a fe Dd | 009 ‘oot on ae ga ‘osInoN soure[’ $11 MMI se ts F sz (eusy) 
— | ees) oad oe “76 | ere ee oe . AAeN ees MIG ee ee ee Jawyey) 
— as aw ee ee O | i. oe ° oe ee AAGN PP se O1gd ee ee oe jy1v0q7) 
ai: aro N “ Xd 009 ‘oof "* *0D yoyord Weays [RW TeAoYy | — oSz yan | °° = ** sg, aJoIpneyy) 
ess | sa = ee tare es: on ° AAeN p= qd ee ee oe weyyey) 
oi. | te i ts “9 | = ee ee . ee AAGN eis did ce ee oe sIpqAreyy 
oe oto xX -° Dd 009 ‘oot gO) “AUN, ViboyS BIDUT Gerri let ogt IAW ee ph “* gp B]BJUKYD 
et of o x +e Dd 009 ‘oo€ 2c ** ~ soyA 2% slopl aq 00z WdW ee 2g 5p COuUINsuTqD 
=. ovo X ¥ wid 009 ‘oof i hee ETS AP ML Meu OSD Ogt Idd oa te a pp CPuLryy) 
pole be Ss ae Sara) aN oe ee oe AACN = ALD oe ee oe uordwmey) 
on aad wie en 0 reas oe cay oe oe AAYN — A ee ee co Jas uel]eqD 
ane | ore N | °° Dd 009 ‘oof ** "O*9 Joyoe_ wiesjs reyy yeAoy oSz NW)D oa aie O22 pp IngpeyD 
= oro x Pe Dd 009 ‘oof ** "OD “APN Ulva}g LIPU! YSN ovI ddD a ee “* pe BPVINEYD 
— oro ix te Dd 009 ‘oot ** "0D “ABN UIb9}S VIPU] YSsi}LIg oor OMW re wi = pp EPTEUD 
= ot X os Dd 009 ‘oof ‘7 "OD ‘ABN Ulea}S eIPUT Ys Og! AZW pC ah °° 59 BUIPYeY) 
— oFo Xx Be Jd 009 ‘oot es PIGAEN, CCTs Se Ue ed 091 OnW oe ri “* pp BILPHEYD 
ws oro xX oe Dd 009 ‘oof us **  sayAyy 2 SIoply oS NOD oe ve Sc pp Soadeyy 
Sa ore xX ee Dd 009 ‘oof aie zis ** QUIT Ieq1S OITA oSz Odd Sr we a9 pp OIA) 
pie oto XK igh Dd 009 6o0€ ee oe oe ia aIpeq “M oSi GOW ee oe ee euelijay 
a oto N oe Dd 009 ‘oof sp ge ** 09 99 puefAaT “yf oSz THN ve ose ee pp ULIIZSO 
—_ ovo xX Jd 009 ‘oot 4 ss “*  9UrT Tes o3TGM oSz dOW + te Si vp OTUTeIO) 
oy see: 5 te ee O oS oe oe oe ee AACN pent WVa ee oe ee uolIn}Ue) 
— | oto N Be Jd 009 ‘oot hi - "*  oUry Te}S SIMA oSz OIW oe ex **  OTW 95190 
— it MyOr0 N 35 Jd 009 ‘oof a ei **  OUIT IBIS OFTTM oSz OdW ey “ela ay ve CLIP) 
= oto X °° Dd 009 ‘oof i ox Os ajjse9 UOIU_, oSz TAD ae oie py 83889 IopMmey 
a= oto xX os Dd 009 ‘oof hs a a eury 1oqgouy oSz ZTMW “< 39 ae sp Clpeqseg 
—— oro X ee 3) d 009 Soo€ ee 4c) WINd]OI}0g uOXeS- ojsuy oSz Od oe ee ee 7 sIsseg 
= oto N a Dd 009 ‘oof ie: ** *solg uospreuogq oz Gdaw 23 °° 9» GHW eipuessesy 
sas oro N es od 009 ‘oot +3 Se ip our] URTV oSz NHW were? vy URIUTSe NIE) 
pte Sz‘0 Bee oe “> a | 009 ‘oS ‘oof | °° ** "09 SulTegAA posyoeTg 0g MILD VE se unnig ue1s1e5 
— oF'o x mee Dd 009 ‘oof oH "09 ‘AGN wies}S eIpUuy Usnig | ose SHIN aC oe ** gy B1Ie}UAd IL) 
i oto N a Dd 009 ‘oof ly i ourT pieuny oSz VdW a8 si °° gp BIQYUdIe 
—= oFo N ee Jd 009 ‘oot es ok xe eurT preund ost VAN Re W s:. py PIVOTED 
- a a $5 co See i. bic Woe vs AaeN | = vod |°:  *' ** Woe autjore5 
a oro N *. oe | 009 ‘oof °° "OD Joyoe Wess [rey pesAoy oSz UZN oi “ae gy QLYSUOAIeUIeD 


ee si dieali eee I BANE Ae tS HEA year SEN ti SS AME DSHS AECL EIB TEN PC LAE NE GE NR EN REE CERI SS a apa ot _ 
’ ' tiie ; EN SREB CTE OSI? SNe eMC AS pI MCN ati ea 


Lae = X a3 ee 009 ‘oof he es "OD 9 aulArT ‘1azAe4y oor WAS | °° he earoe 
—— —a ee ee : ee ee ‘ z . ue 
= se x fe d 009 Rae ar oe "09 39 aural] ‘TezAed oor HAD oe "ie os Tensions 3e 
_— oro X 5g po ‘ook .- - Boe ia eee) pee bi i a eee ** 9g UNOYNbIOD ue) 
oes oto X as i os oe ae ~ "To would: By lage oSz OVD ret a * "sp MIOA JO AN19 
— ob'o X re Jd 008 ‘oof .. ek ue. eee ee Ost Dd ea ae ae pp PUUSIA JO AZD 
5 oro Xx lems) We oe en emma oC Ras its 
se oFo +9 ‘ - os bade! ot cage 20! o&z 2) Gee oe yp PUOO jo AIT 
= ; xX dd 009 ‘oof **  saury ueULal A o$z .? . - 
S od are x 4 5g 009 ‘oof es ve ere I wad vy SH@q Jo 4719 
= = oF-o be ee Ga 5 ce a GC a ee ee 
nS — oto x a Jd 009 ‘oot ; eo tray re ee tk ae DASA PS | eS ev ipsa oe ee 
Q — oF-o X -* Ba] 009 ‘ook oe ean ae ae PCR ED 
& a oo ms rs a ee Sour | UCU] 7 002 fow yp IndseN jo A119 
ES “3 oro N a 5d on ‘na8 Se Or eC el oft In pp 210SA JI JO APT 
i= aa oro X ve Dd 008 ‘oof Sour] UeulIay]” | —oSz Md9D vp Sofflesteyy JO AUD 
a ce x é2 aa i a sour] ueULioTYy | = S2t WLW ye PHpey Jo A4L> 
aS we oFo x Sr Da 009 ‘oof Soury Ueuleyy a | oS AOW yp SCIPEH[ 4O ANID 
& Pes, oto xX id 5 faa fo0€ SouLT UPUMe|TY | oz Add pp UOPUOT jo AjID 
8 ie aie e - Bd fea ee Sour] UEUII| A ofS1 dd) yp UlOoury jo AyD 
S\ a obo 4 ‘ Dd | 009 ‘oof ote elle as ae oe Ore Oe 
<S 2 oF x y ae 008 ‘oot SourT ueUlIs| A oz Madd py FUORI YT Ju ATID 
& — oro X "* Dd) 009 ‘oof PN Sate) te ee 
= nt ofo0 x Py Dd 009 ‘oof Soury UeULTeTT A | ort AdD pp QOUSIOPT JO AID 
= ws ers x x 59 009 ‘oof SOUP] OS MaOIy Weeaoe MSW pp 19}OXq JO AID 
% — oro xK ee 5 d ‘o0§ et al Veuseid ost OND 3 ve ysinquipg” jo Aqy 
> : en ES am ¢ 009 ee Soul] UeULIaT]q oSt Lay yp wWeGINC Jo AWD 
ia ms eee N ce e a jer ae sour] weULy} oS1 favata) vp TP[UNC Jo 4319 
aE one x * Dd 009 ‘oof eur Cea ost O19 ve TUTE JO A319 
bs mis oro x n% Dg i ee SourT UeUIAT A oSt AAW pe U}ULIOD Jo AD 
& co oto x a 5g 009 ‘oof sogr] Verte | oS NAD py OGUIOTOD Jo AqID 
Be =) | .sre : ae sca he pumas} os | ae m SPH 10 A119 
= = oF'o = ‘70 “a | O09 008 eee oe aa5 vy ©}97N9j/2D JO AID 
panos oto xX bey Dd | 009 “oo soury UU] 4 Fen AAA pp OLILD JO AWD 
: = ae Xx . Dd 009 ‘oof Sour] TeuLaygA | oft 209 vy [93ST JO ATID 
— oro N ee d 00: ‘o0€ cee ees | ot {nd oD Aequiog jo AID 
is — oto X < 2 a. ¢ Sour VEU} One dad pp Weysurutg jo 4419 
ca Bie = or od | 009 oe SOUT] URW, oSz dada) py SAIVUA Jo AID 
ne wees oro on we 2 ¢ pa soot sour] ueULaTy | osi Brahe) pp PPoleg JO ARID 
S ‘souely | ‘souely - ah de Be Se GAIN vp SUSUTW JO A319 
| 
it) | ‘pwoo— NIVEA LVEWD 
Ee ee ae | | 
= ‘asreq) *PIOM | | 
wy | wnuory Jad "(ed AJ, | | 
s Savoy Ul | ‘Sa 
yo eanof ae ee a uae saat 
‘edreqD digs yoamen | 0 N “OULT GIQsuIesS | ul | Wes | eulen 
| I T]}) serjayy at | esuery | 
SY3SUa[-2Ab AA | [euLIon 
a panuyuoy—SUOT}JEIG AIYS 
= ~ ~ 


429 


-) 
Ya) 
° 


cleo tedal | 


Ship Stations 


| 2 ee 


lx zelmelilatin 


‘me z 0} ‘ard g 
“ure Ir 0} ‘ue 6 


Ixzzrezmel lo «i ezlmw |S 


‘urd or 0} ‘urd 9 
“urd ¢ 0} ‘urd 2 


‘urd r 0} ‘ure g 


Z 


| |x Toe | booze | || 


“O 


SCO eeS 


OO OO 


Mo 


CRA AAAAOOCR WORMOMORA O&% AMABMOORMO:A, 


° 
° 


SOO 3 


a tee ©, 


SOOU0U 


OO 


ee 7 


OOMO 
Ay AsO 4 AYO © AV AYA AYO © ALY A, 


[OO 


OO 


| 


009 ‘oof 
009 ‘oof 
009 ‘oof 
009 ‘oof 
009 ‘oof 
009 ‘oot 


009 ‘oof 


009 ‘oot 


op 009 ‘oS? ‘oof 


009 ‘oot 


009 ‘oot 
009 ‘oot 


009 ‘oof 
009 ‘oot 


009 ‘oot 
009 ‘oot 
009 ‘oot 
009 ‘oot 
009 ‘oof 
009 ‘oof 


009 ‘oof 
009 ‘oof 


009 ‘oof 


009 y “008 


ep 009 ‘OS ‘oof 


009 ‘oof 
009 ‘oof 


009 ‘oof 
009 ‘oot 


009 ‘oot 
009 ‘oot 
009 ‘oct 
009 ‘oof 


** 100 “ARN UeaIS BIDUT YSN 


axe AAeN 
6 aw ae a - oury ene 
oe oe oe . AACN 
oe 7. oe oe AAGN 
218 oi * 9UI'T UOTUIMIOG 
ss ***O4) ajdt UWI94}S9 AA 
re ee "* QUIT TeyS o}IG AA 
a ss as ur] UeTTY 
a8) 
"ACN uea1S euryuesiy 9» Ysnug 
AAGN 


**  'oy UONeSsIACN Wes} 9Y1Ieg 
ae he mene 4 w19}seq yeoiy 


ee oa ° AACN 
eS OR Joysoqoury 30 exnd 
nie AACN 


°092 ree wes}s ulqnad jo AlTiD 
SP a) uIn9{0I}04 uoxeS-O]sUY 
oe a AAR N 
a os “pe aqjseD UoTuUgQ 
“05 
"ARN wre31S TeUsHO ie[nsurusg 
AACN 
ee ee ae oo AACN 
ee -* *O9 [IO ULOTIOWYy-o[suy 
es 00 ‘S'S 99Hed B WNUEy 
“a "oD ‘ABN Ules}S eIPUT USIG 


Ra "* *02 2 purfAgT “4 
so : “58 aury oqo 1y 
% AS, surgstd W1e33S SIeA[[aH 
a AACN 


nt | ne OO SUOS FOSTEN GT 

ee oe oe ‘07D 2 puefAsT a | 
°OD 90ueU8} 

-uleyy wor}ONI}sU0D ydeisoja lL 


AACN 
eo ° "eo ve AACN 
ee ee ee uostiey ff yy 
“ee °°) 6 6AVMITeEY Ulojse_ }eolyH 


** "09 ‘ABN Wie91S eIpPU]T Ysg 
"+ 109 "ABN UWes}S eIpUy Yyshtig 


We AACN 
ee ee * e's AACN 
Pie. oe "OD WY ‘soig JeprnoyyT 
oe ae a apsea uolugQ, 
ee ae oe oe AAeN 


Go Ae oie "09 ‘S'S T]00g 
258 *** "OF “ACN [€}UIIIQ-ojsuy 
oe ne “OD ® sutAI] ‘tozAeg 
Ors zoe ‘OD FY outary ‘1ozAed 


YR ** 5, vUUeAI007 
ae H&: yoessoz 
sae ze sy URDISION 
as 7 SI]J@MuIOZ 
ee oe [Te MuI0O7D 
he ** py UBUIYSIUIOD 
on zz10g JUPIOULIOZ) 
a ** 55 OTQULIOD 
= ** gp URTYZULIOD 
a vv (I) S8qOp109 
ae elfap1oy 
se pv ALI Opeaoosioy 
oi ** 99 uosequodoy 
ve a “+ 491010 


"* sp » CID 1o1anbuo7 
ys OVd iJo1anbuoz 

°* 5, }UsneuUu0? 
se oe pp YIUO) 


ee ee MId snulozy 
a0) pp O[}SED 9ITWIOD 


wHDD Gi[eaMuowUIOD 
** dvd qeemuouu0) 


Osq yeul0D 
pp QOMOULTIOD 


yy BSNTO) 
me oe yp BUNTO? 
°° yp ANIA UPIquINTO) 
#- rp LOW &tquinjo) 
ad ” HAW eiquin[oy 
oue SNsso[o’) 


We ve SW OPe1OTOD 
i pp URIUO[OD 


=f set 08 TOW efuojod 


ee oe aujo9 
20 **  poomsuyyo9) 
ES ** pp URIS 9TTOD 
ey ** 9g T9}SeYITOD 
os ie pp BQETOD 
oe o~ sy CDEUO002) 


Bie un 9011} e907 
- ** Td suerpoo) 
** JIA eqD 

, “tw,ersep AunyD 

oe ° oe OolpD 
oe pp JUaWIID 

ae 5p ACMICITD 

ae o8 yreynbig uey[D 


silicic 


Year-Book of Wireless Telegraphy and Telephony 


on ine 


Y 

‘ = . 
ee, 

a 


biti ti pa 


Peewee ee. 


oro 
oro 
ov'o 
oto 
oro 
oFo 
oto 


*sourL iy 


| 
{ 
| 
| 


‘osieuy 
EON | 


| 


*PIOM 
Jog 


‘asrey) drys 


azz lll ll pepees Ze PZ db Pd od Od 


| lapepem lam lx | la | 


*Q0IAIOS 
jo sinoyy 


(OOO BOOUUUUGOS 


OCOO0OORAA fy hy Fy Ay A Ay Ay Oy Ay 


Byor O- (lolol 6 4 5 6 


ae) 


[OUUG :OG > 
COOMA AAOA AOA OmAA, MAA 


*pouliojiog 
S20TAIOS 
yO o1njzeN 


009 ‘oof 
009 ‘oot 


009 ‘oS ‘oot 


009 ‘oot 
009 ‘oot 


009 ‘oot 
009 ‘oot 


009 ‘oot 
009 ‘oot 
009 ‘oof 
009 ‘oot 


*(adAL 
AABoH UI 


Uy 3UsT-oAe MA 


JeULION 


9U}) seljoyy U1 
SU}SUZT-IAC AA 


| 


u0S ® ILivg ‘seuy 
uos ¥ o11Ieg 


Le re ee 


“seq 

"09 “S'S G00 

= yyoed Wie94S [ley] TEAOY 

**  soury uewiel]q 

“ae fe ** gUI'T ~UsepI0qy 

"OD JoxOeT WeI}¢S JILL Tehoy 
2) 

"APN uIee}S [e}USTIO 2 Ie[Nsulusg 

°* QUIT 1e1S 971G MA 

"oy ie) ueolaury-o[suy 


AACN 

e Pe oe AACN 

. . ee ee AACN 
se: ; AACN 
AACN 


roe yoxoeg wieays Jey [eAoY 


"OD SYIOA 


PL pus ‘d *) Joqqny eipuy | 


aUTT 1e1S ov MA 
OD 1 EY 
AARN 

‘OD [IO UedIoUIy- -O[3 Uy 
"* uostzeH * 


. 
oe 
° 


ne N 
"OD “ACN Weod}S eIpuy ysyug 

a eUury Jes OTM 
AACN 


"0D S'S POLOWY YHION 2 AJO}ION | 


‘09 ‘S'S UMOIZ 


ee ee 


AACN 
ve AACN 


‘quIT diysuiea}s 


panuzju0)—SUOTIBYS drys 


i  yog » aLeg “seyD 
“ Be uoS  oliteg ‘seyy 
bese a uos 7% ollieg “svyg 


"OD Joyde UeI}S TEN yeAoy | 
Jojsdwiaq 19pla | 


13°L | 


"02 °S’S UMOID | 
our] TBS O1TGM | 


oSt 


“SoqtIN 
jeorneN 


be goybition' eka { 


kui -y uoAqIny jo uoq 
** 59 [180 Jo uaq 
vp CUM JO UOT 
yp OIQUIOI) JO UG 
ve OHATV JO ued 
pp STUD, 

oD artysqsiquaq 
v9 12H Ystqueq 
pp SOUDY}SOWsd 
* gy PILIOWIOG 


; ve ©3190 
vf vy O1Gd]aq 
17D EAL 
aoueyed 
Japusjoq 
gouajod 

20q 
qynourieq 

* “yp OLTCT 

vy OQhued 

py TENCT 


° ee 


zeros AND BEC 

pp QITWIAD 

os ALD sdopoAsy 

"* Nog sdojs4g 

: ‘* 4, vdoyeANy 
yy UPTPO}sND 
puepiequing 
pp PUNY 

** 5p OUND 
aie Jepesnig 

pp JUIOg UMOID 

ep OPefOT, JO uMOI’N 
wy T[!A9$ JO uMOI) 
gp PEJOITD 

: < yu90sel’) 


*pjvoo—NIVIIAE LVAAD 


*oUIeN 


Ship Stations 


Ww 


ere rte yy ir hr 


| 
| 
| 
| 
| 
| 
| 
| 
| 


N Ri Jd. 009 ‘oot ieee oa ie etyseg uoIUGQ oSz ime Cl cdiDNeae aes ** pp OIGSeD UesoAUNG 
N haa Yd 009 ‘oot be : sa aqyseg UuoTUQ oSz OOW st ors oy O17SE) onunE] 
xX eS yd 009 ‘oof ake "oD “ARN Wve}S BIpUl ys 00z NOD BIC oe py CJOUNG 
aes . O =e F | ee AAeN | eto f AVa . ee ee AVG urounqd 
= ee ) ae [ es oe oe oe Kaen = Nad ee ‘+ g8inquipq jo aynd 
‘ure z oy ‘urd y | | 
Siem ke ORe ie: O11) o° yd 009 ‘oot ig ** +09 ‘ARN UleO9ISg OU1IDeEg oSz d9D9 ake dy oe, yp SOpUSCNG 
N ne yd 009 ‘oor ‘oof  * 24 "OD Aemrey pueTPIAL oS1 dd) }** 08 srTysuoAa(] jo ssoyond 
° eG) aa baie o AAeN | aa | faq ee ** uljqng 
xX aint | 009 ‘oot eas ae SuOS 2 YoOImMpeyy ‘f oSz GG). ales che °° 5, sllueTuUIniqg 
xX od 009 ‘oot es = SUOS 7% YOIMpeYD *[ oSz do) ae ey ** py GOTOUINIC 
x 2 Jd O09 ‘oof °° a suog 9 youmpeg) “[ oSz SOD) 2” os "gy OMT|OUINIG 
== oe Gj : aie oe . . AAGN | Sse (gq oe oe oe fq pmiq 
N pe Jd 009 ‘oof "* 09 JEMOe| wieays [ley [eAOY oSz Odd Pe On oe pp CULIG 
N pa nw dd 9009 ‘0St ‘oof °° a Avmrey ur9}seq yearn of! WdD ts Fe os Nd) Uepseig 
as |e 720) baie ioe: we . AAeN | oe | ava ee ee oe yqsnoupesaiq 
= | rey es ee oe o. oe AAeN eee wag ee ee oe “* ayeig 
N es Jd 009 ‘oot cs su° 78 rsed volun | oSZ | WOW | °° a ” a]}seD IaA0g 
= oe =) Sim eo oe ee AARN | ae Rigtst oe oe ° oe 2A0(] 
‘ure roz‘urdg | | / 
Gord 9 0} ‘urd 7 | | 
“urd z 0, ‘urd 1 | 
“und Of°Cr-o7 “we 6} * Nd 009 ‘ost ‘oof | °° ** *OD ‘AUNT WIPO} [eIOpay | ozt AND cas a os }OSIOG 
| 
_ — | — | =< ay 09 S'S" U0}8 UISSeIZ Crr YUMIN ae Bee j1n0D UO}SULIIOG 
— 0 | cee | e. oo AACN ee ld oe ae . Idd suog 
ney O ie ae, ee oe oe SAeN asa afd oe oe oe uo00q 
xX hay id 009 ‘oof ee ie ah ‘OD OFUTT Oly ool NMS | si tc "*  g, OF] uod 
| OD ae | 
N ee Yd 009 ‘oot “ACN WEIS je}USTIO 2» IejNsutued oSz HNW | ae ue pp LJOsuOd 
N °° oe Xd 99 009 “00F ‘ook ks "oD Aemley purypI oS Ode lee S os Od) 1esau0g 
= Loe a) cag : AaeN =e COR: ee hes as; Tad [esou0g 
>.< hee ida) 009 ‘oot Ae) oS OOO ay no, Srl sas OL1 JOLIN ay ** pe JOUNAL UOTUTUIO 
N ok yd 009 ‘oot . oury UOIUIWIOCT oSz y GW ae “a oe AAW UorTuIWOd 
ee ° ES. oad ee ee oe ° AAeN pate Lvad oe oe iva uolulMmog 
xX oe Sd 009 ‘oof hea "OD "ACN uue93$ BO ysiqigy 002 HOD ve =a rp CIPMTICG 
ie ° ee O | ee ee AAGN pases dSd eo ee ee a0uasITIG 
x dk ORs OOre hee "+ 109 29 AUIIAA SsOUINT oSz ONIN Bb ee vp AQSIC 
N 3 Osh 009 ‘oot hd a O3) ACME POS Seda 08 ‘TaN ; a oa os oddoty 
fae ee Oy | rm ar.. ee ee AABN saad Had | ee ee ee ee opid 
ie ° Ce ete {Pca oe oe oe AAeN cae Ag ee oe on ** eueiq 
eek as aah 8 ae — Poe ee oe oe AAGN yee: dod oe ee oe puowriq 
ails . ye ete ee oe oe o AAGN 8 Mad ee oe oe wepriq 
X : Nd!) OOM‘ooe | hi “PHT ‘asInoN soure [ oS1 5 cd ee is rs vy EMO 
nae . Pel a LPs on AAeN fue) Madd oe ee oe aITYSuOAeg 
N os Jd) O09‘ooe | °° : "* '0d 2 puryAoT “4 ofz TC ha “a ** pp URTUCAG 
<= pa | ame | ee ee oe ee oul’T ulley) ora G duyyd a @, ee ee 'P euoAed 
: | "09 
XK a rd | 009 ‘oot ‘ABN Wed}S Je}USLIO ® IepNsulusg oS$z NOW aa oo *8 py EQULAGCG 
N i Od | 009 ‘oot (7% *O*9 JoxIe Uleajs [rep [PAOY oSz WOD a he ay yp CUSCC 
N : Dd 009 ‘oot "7°02 Joyoed WeOIS [TEN [eAoy oSz TDD ue se ae vy OPEISad 
N ; Jd | 009 ‘oot a "* 0.) 2 IPM ‘'V oSz NMP ot ae "* opp UIQesed 
Re o . O | J, at ee oy ee ee : AACN fs ala ee ee ; j afd jUOMIOd 
>. 4 4 Od | 009 ‘oot BS ey sid e "solg Aqara o$z aAW ae om a) vy OFFGSAQIO 


= wth STF Fess py re piss ey Ts art i AR Ss tare 
Sita ASEH S RO TE ARE REN ELSE IER ENS ORS AISA O one OE ty RU IER: 


i se M ean gk ayt etre Ts Argh oe SAAS \ aie 


a! same or fo} x ee ee 
Sul i aeeguaes ; Dd 009 ‘oof aa ‘+ gury uorururo oSz yo. ie rg 
=] ef BBE) Recess nomuend'e ae | of Oat |: St Spas 
“a ae N Yes i) 3 009 oof Aempey uremeq » u199SCH qos oS MND 2 one ae peace S 
—S 5 ei 5 AA®e —_— ee oe oe Sace 
ot cea = eo BP rm ft MeN | oS PREG [ot sucnepe 
oS‘o Soo me e) ne a e ES pe AAeN 2a BOG jy Ss “+ ssarjueyoU, 
° ees hoes N oe edd oof “*  *O*9 JoxOeT Wes}S uel fo oS] 99 OaAW a ee usen() Cees 
> te pg is x a Xd 009 foot as Aemjley ogloeg uerpeuesy oSz auw | °** me erssny jo vane 
S a +f | x Dd 009 ‘oof os Aemley oyfoed uerpeues oSz {dw we eae a 
oro xX an fone pe : : vy Ue ef jo ssordurq 
ENS Te eat = Od 009 0° Aempey oyloeg uvipeue) o$z TaN dhe 34 ‘eIpuy jo sseidur 
& = Ce ae N be dd 009 foot Na AeMmIeYy oloed UeIpeued oSz daw | °° Pareytig pace 
we eet tee x ie Xd 009 ‘oof ie *-ABMIEY ogloed ueipeuey o$z MHD or oN vIsy Jo aint | 
28 re ta a N ie ie. . 009 ‘cot Aemrey weyleyD % Ureyseq YINOS oS In» ve Bi = Sd AB mae | 
_ ° | 1 os AACN —_— oe ee 
o Hal | xX , Jd 009 ‘oof es a es aur] royouy See beet es 3 =tpuy 79 soe 
as oa aa N ne Xd 009. oof me oa ‘+ razsduiaq ‘Iep[a oSz IZW a Bc eke me ee 
s a His x cl 002 oof ** "09 ‘ABN Wiea{S eIPU] Ys oSz MDD one 58 oe eae Ta ; 
-_ eae x a od 009 ‘oof "+ 09 ‘ABN Ulea}g eIPUT YS 4 ASD |] sre ieee Mo aae 
~ 4a ab x - Od 009 oof "* "O79 “ARN WeajS vIpuy ysnug oSz N99 os are $3 ejue que 
= — oto ee te d | 009 aid at | Rey "+ ‘09 Ydeisajay uteiseq oi ag vie te tbe ee 
Q, = oto “4 a a ed “ae ae i “aeN ets .eIpuy ysig osz SOD oe ake o* aie eae 
S as : on (ere) ae Lhe [eof -q *S o00z | t [ee ee ee y 
~ a ore Xx veal 009 ‘oot 0D APN UILI}S [e} USTIO 3» Iepnsutusg oSz neat a6 oe x wee UO 
ba ora Xx se ‘o0€ iets vy GAS 
< he ah és yd 009 ‘oo 2S “SEN wieaj}S eIPpUl ysUg oSz  yo9 oe oe me Si es 
= a apo N ae es it || Sea roysdurag Jap] | vz GMD ct te cng aes 
ei - | — a ona Ty | owed a ES nes en ee 
i ae tt =e - 6) oe we oe oe we AACN pa Hila ve oe oe ee ora 
- ee whe x i 2) d G09 ‘oof =i ie) (AEN uessS bala qsiqig Qe 099 oe oe BS) owiea. 
Ss — oF'o BG O OS es = AAGN =a MAd ae i <i fe eae 
© 2a Pec N ie: Xd 009 ‘oot ** "O74 JEHOeG wrea}s [Ie TeAoY Oz {LN we ae xe “+ 4, O1q3 
SS ae We x =u Od 009 soot 0D ‘S'S POLIOWIY UJION 2 HJOPION osz || (HD .. ee Ae yuro, ae 
N et ce Xx Did 009 ‘oot 0) “S'S POLOWY YON 29 H1OJION o6z IMD te Ae a; * UI0 ‘ avo 
— oto N ‘s ee: Oe : AAeN = LAG ||" ee yon a ou 
> ‘ ary I 0} ‘urd g ae ie : 2 SRSt) ose =| NOW | ** ss pp O[9SeD We ging 
"Wl 9 0} ‘urd 1 ) 
nw ; ad zo. ‘urd 1 | H ‘ 
oa =: oto “ord o€°Z1 ‘ure 6 ee ee oe 6 . | ~ 
= -soued. +soued] ae Sd 009 ‘oof 0) ‘ABN Uled4S [eIOpaT oof sBH | °° ace ere os WeTING 
al 
wt ae | ‘piMoo—NIVLINA LVAD 
= ‘asreyy *PIOMA man , as se ———_———— 
NN wUNUITUT Ay Jog ‘(add T 
AAevoy ut | ‘samt 
"Q0TAIOS *peuliojiog | YIsusf-oae AA Bol ah ; | ‘jeus 
: i aid S9dIAIG [eUWION ‘gury diys si did 8s | ieee i . 
esreyD drys JO oIN}UN | 03) Sora UT | gee ae ss baad ao 
SU} SU9T-oAC MA ]euLIoN 
\ 


432 


panuyjuo—SUOTIBIG CiIYys 


433° 


tations 


Ship § 


= or x a Dd 009 ‘oot 7 <7 ag "OD “S'S TOO” ose SGN ies ee ae rp SLOUCIY 
——s are ee °° “CO ach hy ce ee ee AAGN a wf ee ee ee ee eAoq 
pass. pie 1 on = 0 mats. oe AARN ae Of ee oo oe punoyxod 
es ae oe, ee cS & a eo ee AAtN oar did ee oe oe . xoq 
ome, ae —- | ee ee O pie . AAGN gaa! NHa ee ee ""NHd prieMmio.y 
-_ oe Es pie wt O gai. . . . ee AACN SS d{q ee ee *“QunyIOY 
aes oe =k ee sieG) eis ee oe ee ee AACN oe qdq ee ce oe oe W104 
—_ poe ae oe =) a ee . oe oe AACN es, Oud ee oe ee ee 3}10.J 
eee 20 —— ee she “d= ee ° . AACN ae ofa ee ee oe 194Se10J 
Pa al aa ee eo ee O ie ee e AACN ier. WHG ee ee ee JUSISIIOT 
ee oto N a Dek 009 ‘oot Ea : Fe ourt SulIMog ose ‘IZW oe a = pp [OZTIOT 
— a ee ee 2Og: es: ae ee . . AACN as NAG ee eo oe ee eloly 
Cece oe, oes oe eC) cata ee ee « ee AAEN ee eyerse ee ee 1° ee Wy 
‘ure Z 01 ‘u'd g 
— ov'o “ure (22 0} ‘cre 6) °° yd 009 ‘oof os "* "0D “ABN Uea}S OyTOe oSz QHD | °° - °° pp OOUDTILTT 
BENS, a ae oe ee O et ee ee AAGN a Wild ee oe ee aNeIpolly] 
es OS'O eg £O°O xX sis ae | 009 ‘oot eee) ©) Surysty Wesj}S INET oor ADIN Te sr SH ** op Ao[ly 
= he (=e ee 2209) Gey Or AAGN ors a o.8 oe ee =<" -qanrog 
ay sel ols oe hey 6 = oe ee ° 5 AaeNn ie fua ee ee ° * *ssajreag 
—— ovo XK a Jd 009 ‘oot "* "09 ‘ARN Wee}S eIpU] YsHUg 00z - vada “° se ca pp CNPIZEY 
a5 oto wX ou yd 009 ‘oof ot ** "OF “ABN UWIea1S [eIOUOX) 06 VID 0 eke ** og O2}20ANL 
oF ov-o X a Dd | 009 ‘oSh ‘oof | °° 5° "0D  “SOIg SUOUIETS 062 dl) sus oe “*ccr og ABPeIeY 
ane, gist aAS. oe Od rae ee ee AACN — Wad eee out te qynowyey 
anes = pe eo aan @) ae ee eevee ee ee AABN cna L1d ee ee ee UIE 
e REO x we Dd 009 ‘oot eo TE Se aera sepa o&z@ DTA Cnc Sa eS 9 vy CQUleT 
as ane ae ee FOG peas ee ee ee AACN peek NI ee ee ee * *ssoidx] 
om obo = < yal 009 foot sa “* wosrarery “fp IL og! AAW ny ue vw AAW Ios0jdxg 
= oro x Sie ai 009 ‘oof si pavog sunjAsy uvppodorqoy{ oS1 HAD ss ss oe vz I] W3NOWXY 
— me paee oe oe Oo es ee AAeGN pos XVd ee ee QyNOULxX | 
= ‘—_a <> ee SOG) ae ee ee ee AAtRN Se ke sifd ee oe oe eo Ox 
oa oro xX —- Dd 009 ‘oof "*  °0D "ABN Ueaig BIpUY qs og! ZY) oC ste pp ZOD snyedAiny 
ae ae a ee oe O iss ee AACN _ ddd eo ee ° ‘ddd snyexangy 
aes ace aes oe Ar 9) pee oe oe ee o- AAeN Ae § Nad oe oe °* NAG edoingq 
=. oro x ay Daal 009 ‘oot ae +i "0D  uosdur0yy, “5 o$z HSW a its °° gp Soprdring 
= obo x eae yd 009 ‘oof 4 ie a 00 'S'S uordngy OSI LYWN sae vy se sp UoIdng 
pas ene ee ee Birt) are ee os oe AACN ae {{a ee oe ee **< Oat 
—— oro N ss yd 009 ‘oot oury aie(ae pasate 2% SUOS|IMA oSz GaAw 8 ° se pp UCIUOLA 
‘ure 1 Oo} ‘Ud g 
‘urd 9g o} ‘urd ¥ 
‘urd 2 0} ‘md 1 
— oro ‘ur'd ofz1 o} ‘ure 6 | °° Xd 009 ‘oof ore 25202 ‘ACN waves TeIepet oot aAXD Re 2 ** os AX Xossy 
as a aes ee 250) aes ce ee AACN ha oda ee oe ee odgqd xassy 
a oto N 36 \d 009 ‘oof ONG a) yoyoed uree}S Te yeAoy O1z MLN =i : ** 4, oqinbessy 
pete tae = ss ee ee O a” eo AACN i> aod oe oe apserdsq 
‘ure 2 0} ‘urd g 
= ovo “are Ir 0} ‘ure 6 | °° yd 009 ‘oof us ** "09 ‘ARN WeajS oyleg oSz dH9 a: = °° 5, Sepyelowisy 
‘urd zi o1 “wird ANE 
8 “urd Z 0} ‘urd f 
7, 06°0 pz S1'O v Surd, 1.07. “ure -g.4* Dd 009 ‘oot oie ** "O09 ® suog ‘uos[IM *J oSz @AHyD aye sie “s pp OWTYSA 
— oF'o XxX ae Xd 009 ‘oot ‘ "09 ‘S'S UeTIYQD » UsHNG oSt PAE. iar “se sa at euofecsy 
— cz’o avy ee ee a 009 ‘oSr ‘oof ee ee "20: sue posyorlg og Re OLD es ee ee e sug 
— ical — eo “206 see ee ee AACN © eae Ifa ee ee oe ee eulg 
<7 oro X oe Xd 009 ‘vot "*  °OD “ABN We9}S BIPUT SHE | OSC ig it VACATE exe Ss ee | ee vindulaq 
ome oro X 53 Dd 009 Woke ws ee uoydyy ts ‘Lus ; korea Ores ae a wy OT 


434 


Year-Book of Wireless Telegraphy and Telephony 


— oro x 
= | ut o N 
= oto N 
— Ore NX 
x oe | BS 
— OF oO Ni 
a ee | pies 
—_ UFO | x 
— (oh axe) NX 
—_— oro ad 
— obo x 
— oto N 
— oF'O N 
— ovo oe 
— Oro7 =| N 
— oF'O eon 
urd or 0} ‘wd g 
T1-d se GNO}P Ur Cac 
—_ oto “med ei. 0.7 Ure 9 
‘we z oJ ‘urd g 
— oF-o UTC SHG onl mctin a 10) 
—— oro | N 
— oro | N 
— obo xX 
= oro N 
wid or 0} ‘ur'd 9 
“Od. Saoje Und ae 
Ss oF'o “T-d) 1 03 “Ue g 
‘souely | ‘souely 
‘asreyy "PION 
CUTLUNLUT IAT tod 
| *Q0IAIOS 
JO SsiInoy{ 


‘esreyo drys 


COO 


ay. WAOCChAM CAM Wo ee Ce cae was 


! 
! 
-O 


“SO Cae 5 


SS 


OO O 
A BOACHMA, A 


de fine S| 


oO 
Au 


*paullojiog 
SIDIAIOS 
jo oinjeN 


| 


| 
| 
| 
| 
| 
| 
\ 


009 ‘oot 
009 ‘vot 
» 009 fvo0t 
009 ‘eo! 
009 ‘ove 


009 ‘vot 
009 ‘ovt 
009 ‘vot 
009 ‘vot 
009 ‘oof 
009 ‘oot 


009 ‘oot 
009 ‘oot 


009 ‘oof 
009 ‘oot 
009 ‘oof 


009 ‘oot 


009 ‘oof 
009 ‘oot 


009 ‘ove 
009 ‘oot 
009 ‘oot 


009 ‘oot 


"(ads Ty 
AAO UI 


YJDUST-VAC AA 
[ewI0N 


| 243) sera] UT 


SU}SZUST-IAe AA 


| 
| 
| 
| 


ee a ae oury se) ¢9) 
ie epjseg UoTUuy): 
09 "S'S eluopsred 
“0D "S'S BTUOpsTed 


Me ayyseg uoluy 
of ee AACN 
ae - ee AARN 
ee oe AAUN 

us Aaen 


Go) » AayueH ‘ATL eTTOH 
** QUIT Te1S 9q1UM 
UIT Ie1S oyIG AM 


aurT oauert SSOUIN  SUOSTIAA 


ee 


ee ee 


‘OD HO ueOLIOWY-o[suy 


ey) 
"ABN Wee} JLIULO % IensuyuEd 
us ayysep uo 
“< afyseD woruy) 
oe . AACN 
- «s AAeN | 


py] ‘esInon sowef | 


atyseD uoluGQ 
‘ug £em 


-]IVY UIe}SeA\-YIION pue UopuoT 


‘OD ® SUOG ‘UOS]IAA “1 


"OD “AUN WR9IS OIOed 
: ayyseg uoluQ 


ae AAPN 


ese uolug) 
AAGN 


"+ 09 “AEN Ute} eIpU] YsHLg 


°° 9UuIy WHeD 
gury paeuny 


“OF 29 SUOS “UOSTIM *L 


‘auly digsuiea}s 


00z 
ost =| SOW 
oz ZHW 
ae SZ 
oSz LOW 
= OA 
= M10 
a Oud 
= Ald 
Ost AVD 
sas ddD 
oSz Tao 
oSz 1IIW 
ost LIW 
oSz2 {19 
oSz | AOW 
oSz dOWw 
oo nla 
ag | Ifd 
C11 | [MD 
oS@ | AdW 
oSz lavebe) 
oSz IID 
oSz HID 
oSz YOW 
ae ODd 
oSz | NOW 
= | Sfla 
002 01463) 
oSI | NSD 
ost VAN 
OSeo ee Tee) 
“SOTA, 
[eoIyneN | “TeUsIS 
ur 1148) 
asuey 
[eWLION 


ee oe 


"pp 81FSED WOs ue 
ts “en PATIOUOID 
pp AOU}IEUA) 
an Bd ede Be ght 9) 
os MOSSE) 
Asdt5y 
mld Seats 13 
exyinygy 


vy COZEUY) 
pp OIUBULIA4) 


piste) 


as w LAW ueIs103‘) 
a pp QOSIUAL) 


ee oe 


pp 2UOTI0x) 
pp UOOSEY) 
aa vy 2138t) Ie) 

a AETES) 
**pueyiey 
9, SOSUTY) 
oe pp QTISED ACTED 


ee ee 


"88 gy adOYY 90972 


oy COTTE, 


rp CLOTTED) 
vp ET9TCD) 
pozejesy 
pp EXTED) 
AINY 

ve LIERNY 

pp PU Wolg 
py ETUCOURIY 


ee ee oe 


ee we ee 


= ‘+ gy OOSTOURIY 


‘PiMOo—NIVLTAE LVTAD 


“oUIeN 


panuijuo}—SUOTIBIS drys 


m ee oph3 U2] 


in a OT 
ae —= oF‘o XK a Xd 009 ‘oof vACN uteelsS UeoPToury, °S HYUSIUG oSz NID 28 ee 95 NID) OUOIULIay{ 
— _ _ one oa) — AACN — Lad 2g 212 JA ouoruloepyy 
= oFo xX ae Xd 009 ‘oof ae Ue 0D 2% “s0lg Aqqaig oSz VAW 0 Rs au dIIYSpIOfoIo pH 
aoa moe aaa ee oe oO oS ee ee AACN Khe > add ee eo so[noIoy{ 
‘urd zz 0} ‘urd g 
HUET? Cony Auigel fa "09 
= oto Ul emc ie OFmeUIGe ROT ula Xd 009 ‘oof ‘ARN Wkd}S ssouling pue ysiug og! dMD as SC *° gp EpPeZUusTT 
a} = oars ee ae G) a AACN pe SOd ee ee oe oe epIH 
rae ae Poem . O pas ee ee oe ee AACN | eames xXO"d ee ee o* ee oqoH 
—_ eS — . . O eA se oo ee oe AACN A asd ee oe oe eo AqieoH 
=e as aS ° ° O ge) ee oe oad ee AACN ae MOG oe oe oe ee prezeH 
ouryT | 
— oo ae yd 009 ‘oof uoTUTWMOG, PUL YI{PaMUOUTLLOD oSz {WD oS oe "+4, AU SOYMEPT 
— oro N Nd 009 ‘oof sae 4 sULT UeOLIOUTY oSz HW oe xc 7° yp PLOJIOACH 
— obo xX : Xd 009 ‘oot es Se "*  *09 "S'S I0TVeH oS VOWS 3 Mee ** gy ouINIEH 
pots bees {57% . ee O iat oe oe oe AAGN ae AOT ee oe oe °° Jolie 
es + a, ° a2) a ee ee oo oe AACN Aes, qud ee ee oe oe Adieyy 
ae Pa aT s% ee 252) ars oe AACN wel Wud eo oe oe ee Apiey 
oS‘! Cr‘o N Be Xd 009 ‘oot semrey, 19759 G}NOS 29 UOpuC’y oSz TID oe sie 7+ gy BIUOJUCH 
_ —_ — e ao © — AAeRN — eysts! out oe Jd yeqruuey 
-- — _— : a) — pe os “: a AACN — wdaqd : sis oe oirysdure 
a Ss Ss | a e ORY: pa ee oe oe oe AACN dace Sdd oe ee ee uoko[eH 
~ a oro N es id 009 ‘oot is ne **  *0) 29 JAA 'V oSz Od) “re i* ik py peIEINY) 
a) — ovo N mie Xd 009 ‘oot sve “s ey apisey uous) oSz ZAW ss #18} oS ay arsed pioypyiny 
wR — uo N : Dd 009 ‘oof Od On +2. “0D "S'S DoganG) 002 HAW or 60 yp CURIN) 
Ss — oro N 2 Xd 009 ‘oof ws ** "09 ‘ABN Uleo1S OF Neg oS@ WMW PR OG °° 5, ETeUIa}eN 
wy is obo xX i) od 009 ‘oot Ebene te “OD AUN UveTS ese 02%) 06 109 et Oe ee ** 9g PANID 
oa 2) =e ° ee O Bog oe KACN oe VWd oe ee ee oe uO 
a mee As oe . O -_ oe ee oe AAGN as Za ee ee oe punoydoly 
= =) ore x Da 009 ‘oof "109 ‘ABN WkO}S UIPU] Ys ogi a - ** pp TeodW At0s0I1H 
Lo 
2) oS'o fo'o N : Jd 009 ‘oof Aemyrey uI91SO\A\-UJION 2 UOpuoT oSz SND ae eS ike 9g QIOUVOID) 
Sy obo x ake 009 ‘oot ie SUOS 79 UINWS “M “A o$z MMW | °° re: "typ APD JED 
= ae aie ee oe O > aes ee ee AAUYN se 4 Ala oe oe oe Joddoysseiy 
a ovo N : Xd 009 ‘oot 3 9 ee BP LeeO sem i) oSz OOW rs "* pp 21988 Aqpnquei5n 
power, == 3s ° ee O 2a ee oe AACN as ceatsi ee ee sndwri5y 
ia otro N ore yn d 009 fo0€ oe oe oe ee aul'yT ue][V oSz NIN ee oe ee ” ueiduiery 
; en ra ed ee oe O ie ee oe AAGN Ped, did oe ee ae uo eI) 
ne oo x a Id 009 ‘oof ay 2D AEN cers EEE qsitd ogt Add Ms i <- pp SUTOOVIL 
a ee) es ae. ee ee O cae oe AACN eae xfd ee ° oe yMeYSOr) 
aa oro N ; Od 009 ‘oot es Nj Ae ge tl oSz MOW Be "a ye PUIOOD 
—— pee, wih 1 ee ee O ram ee eo oe AACN see vad ee oe ee vad q}eIjoy 
Te rat =i sta 009 ‘oot "*. 0D wINaJoI}ed UoXes-o]suy ost Sy A eee Be ** yp) YZNOWIP[OD 
<3 Axel aS ° ° O = ee AACN os MI a: owe 3 qouyployy 
— oro xX ; yd 009 ‘vot "*  *0D "ABN Uleays eIPU] Ys Ogi OnW < “8 *° ‘sy BPUODIO) 
aS oF'o xX : Jd 009 ‘oof ag ‘0D ® ‘soIg Aqqig oS$z OAIN ml 3% pp O11YSIo}SVONO]) 
aT oro N 2S Xd 009 ‘cot SF ¥ +e aise) vor) osz ZOW is ** gy O[ISED JoJsaonNo[y 
— anes , ame . ee O ee e- oe oe AABN pees WA ee ° add Rbey oo 
a a ee . seer hy jt oe ee oe oe AACN pa, TVG ee ee . AIOoTD 
= oF'o == : Jd 009 ‘oof ee Bie te 18) ip a Pole) OSI OV AIX ae a ‘* 5p JoTYysueTD 
ma = = = 009 ‘oot ie ey ey oury Uay oSt MAW : A. oasis pp AOIUSTD 
Ss otro xX ° ny a 009 ‘oof oe ee oe o. ouTyT ug[ O€1 HAW Neue oe ee oF uesojus[y) 
—= ae X ee ee a 009 f00€ ee oe oe oe aury ugI5 Ozl NM)D ee ee ee 2 AyooTua1y) 
— oro xX eo y d 009 foo€ se ee oe oe aury ug] C07 AnNW oe ee ee ” Jag tuet) 


LE 
| 


| ) Peele 
Q 
°o 


oro 
oto 
oro 
ov'o 
ov-o 
ovo 
oro 
oF-o 
ovo 
oto 
oro 
ovo 
ov'o 
ov'o 
ov'o 
ovo 
oro 
oro 
Co'o 


° 


° 
FeSsa Mts ie Eft Mt SS 


— oto 
— ovo 
=e oro 

‘soured *souerT 


UUNUITUTY i9q 


a 
S 
€. 
= 
NY 
aS 
& 
S$ 
= 
S, 
= 
NY 
sy 
s 
= 
> 
aw 
S 
S 
2 
\ 
S 
NN 


‘asreyo digs 


‘agreyd | “PIOM 


‘ure z 0} ‘urd g 
“ure Il 03 ‘ure 6 
xX 


|Z | Dd pd dd bd bd bd bt bt bd dt bet bt be Bd od tL od Pd 


KAM 


*Q0IAIOS 
jo sinoy{ 


ae yd 009 ‘oot z ** "09 ‘ABN Gub0I1g OYyTeg 
as Nd 009 ‘oot Pe el) suiddiys puejeaz MeN 
is 6. ae ee, AACN 
sf . Oo icon -° oe oe oe AACN 

OD ‘ARN 
Be Dd 009 ‘oof weals urotewy qinosg » UsWg 
a od 009 ‘oo * "  suog 3 YyIWIS “YM 
ey Xd 009 ‘oot , ** 4foRT » yAodweT 
ee yd 009 Soot ee ee oe uostize H af x Sid 
“ 6 pe ; ES a peer itts 
i} ° O aes oe ee ee ae AAeNn 

‘09 
ot Xd 009 ‘oof “ACN ures} [ete 2%) Ie[nsuluedg 
an co ats | 009 ‘oot "0 “S'S WOOG 
a Dd 009 ‘oot ‘ +2 "97 “S'S _TOOG 
i Xd 009 ‘oot ee ns Bs aUTT UOSTaN 
ae Od 009 ‘oot “a 43 ee aUuIyT UOS|aN 
“sg Dd | 009 ‘oof 4: a *% aur Uos[aN 
Sj Dd 009 ‘oof RS : 2g our WOsjaN 
i Dd 009 ‘oot Be a aUTT UOS[aN 
8 Xd 009 ‘oof : ; SS aur] UOS[aN 
es Dd 009 ‘oot cs < aurT uos[aN 
a Dd 009 ‘oot ot ae aur] UOS[eN 
é Od 009 ‘oot ¢ oe auI'y WOsIaN 
e Dd 009 ‘oot ? oe a aur] UOSTaN 
a Dd 009 ‘oot : ke " QUIT UOsToN 
i Od 009 ‘oot oe as ~s aur] UOSsTaN 
os Dd 009 ‘oot - A aur] UOs[aN 
‘. Dd 009 ‘oot - gs “s oUIT UOs[eN 
ee 5 d 009 So0€ se ee. oe ‘ouTT uOS|ON 
ee ee Oo enone se ee AAeN 
iat Sa 009 “oof seme, w19}89\\ YON B UOpuoT 
ee ee Oo | a AACN 

“09 
ake Dd 009 ‘oof "ARN UIed}S ueoHeury ‘S$ y UsHUg 
te Dd 009 ‘oot ** oury UeITy 
fe Yd 009 foot 10H ® JaodureT 

*(adA 
AAeo}Y Ul 
‘poullojiag | j}sUe-vAeA\ 
S9OTAIOS yeuLICN ‘gury drysuieais 
jo ainjeN | 04}) serjeyy Ur 


SY}SUsT-9Ae MM 


“STU 
N 


Oe oa 9 LO 49) (28 2 6.) wie eee 


eo: 6. 67s. ce 


** 5, OoeqoUuLnY 
** gz, BP eTOIOZY 


") Had eee 
ee ie adopt 


i » snITOUOPy 
; 1) JoWOFT 
¥ pp UlOQ]OH 
"+ gp URTTONSIH 
s ueysnpury 
ee ee pulpy 


ec 9p PALTEUITET 

w WOW PueiqeptiH 
pp AIETIY 

vp WOIEM PULTOSTH 
yp OLLIE AA PULTYSTE 
yp }00S puelysiyy 

yp TOAOY purl gsiy 
vy OPH puelysiy 
yy Jodigq puelysipy 
py QOOT puelysiy, 

yy PAIU'T puelystyy 
vy OIPpeT pueyysry 


yy Joq}LOH] PULypYysTy 


yy SLUIeH puepyysiy 
py Us] puelysIy 


vy OSLId1ajuq PueTysTy 


yp OTIIOD pueyystH 
yy opesig purlysiy 
ae JoABUSIH 

os MUD eureqty 
add elureqry 


vw OID sepriedsay 


pp UeLIodsayy 
ae pp [PUISIOH 


*“oureN 


436 


penuyu0}—SUOTIVIG AIYS 


437 


3 
° 
i 


ie i ae a 


tations 


Ship § 


Pl | eee ae Ti | 


‘urd rr 0} ‘urd 


6 “ure II 0} ‘ure 6 


‘urd rr 0} ‘urd 


6 “ure II 0} “ure 6 


‘urd 11 03 ‘wid 


6 “ure II 03 ‘wre 6 


va 


‘urd Ir 0} ‘urd 


6 “ure Ir 0} “ure 6 


llho zle 


‘ule Z 0} ‘ur'd g 


ULE eit) Galen 


N 


‘urd or 0} ‘urd 
9 “urd ¢ 0} ‘urd 


z “urd r 0} ‘ure g 


Lot a 


serdrndne | Lod 


Cu. 


“OOO 


OOS 


OOAA, OOA, AOA A, A, A A A HA MOMMAAOAAO 


° 
e 


oO 


0 


ieee tae] 


:OU 


oO OOO. 


eS 


° 
° 


MO uROOm B Of AAR 


IOUS 


009 ‘oof 
009 foot 


009 ‘oof 
009 ‘oof 
009 ‘oo 
009 ‘vot 
009 ‘oof 
009 ‘oof 
009 ‘oof 
009 ‘oof 
009 ‘oof 
009 ‘oof 
009 ‘oof 
009 ‘oof 
009 ‘oof 
009 ‘oof 


009 ‘oof 
009 ‘oot 


009 ‘oof 
009 ‘oof 
009 ‘oot 
009 ‘oof 
009 ‘oof 
009 ‘oot 


009 ‘oof 


009 9 ‘oof 


ra oS e ** QUIT ulre) 
ee oe ° ee A AGN 
Amey ureqey) 29 UIE|sey GINES 

Ups e EL (29-28 


oe oe oe e AAGN 
< & "* gostueH *f 9 1 
ee ee 2° uostiie fy ‘{ x “ie 
ee 2° ee uosiIIepy{ oe 9) Gee 
ee ee oe ee AAGN 
"1 eur] ‘Wog pure qz;vomuourU0) 
ws "* 9uI'yT Gospreuog 


** QUIT ‘WIOg pUe qI]eeMuUOUIWIO) 


-* gury eapuy 

a 4 ad ** QuIy eIpUy 

os a9 vs ** ouIy eIpuy 
‘PIT 

‘QUIT UOTUIWIOGg 3% YITeemuUOUIUIOD 

5 se —- “+ Qury expuy 

7 se ae) yiodsues Lj) 

ee ee AACN 

ee ee ee meg) » puepAoy me | 
‘oD 

"ABN Ulea}S [e}USTIO 7 Ie[nsuTUed 

AACN 

ne ae Fe AACN 


as "09 UOpesTARN UIeI}g OgTOeg 


= “UOSLITe TT vf OE 
oe ee ae ee AACN 
ee oe ee oe AACN 


ie ** 02 29 Slog ‘MOST ‘1 
as ‘oD ACMIIEY UWo}saA\ JVI 
ee ee ee ‘0D ® puejAoyT a) 
"OD “ARN 
WesjG eoLIEUyY YqINOS » YS 
is “OD “ACN wes ERG ysiqug 


i: AACN 
_ OD “ABN 

tues}g wolouTy 4yNOS ¥y YShLg 
‘OD ‘ACN 

wiee}S POLeWWY YINOS y YsHUG 

AACN 

oe oe ee ee AACN 

vy 209 suiddiys puvjesz MON 

si -* wosHieyH ‘{ yl 


ey oe pee me) "S'S qJoog 


+09 "S'S TIO0g 


++ 4, BUC] 
mi a1qroulAuy 
i og CVOLAUT 
on pp LOJUOAUT 
oe pidoezjuy 
at vy CQU}UT 
a yp [SOUT 
pie py CWOSUT 


a a1qrxeguy 


“* 5, VANdeIpuy 
sae ** TuvIpU] 
°° gp PWoTeIpuy 
** og e[enyeIpuy 
** og HIyserpuy 


** gg OpeIpUyT 


** 5» Gereqeipuy 


iF “*og PIPUY 


de »? aIOpuy 
‘+  gqezTMopuy 


v GHW Uerpuy 


ns yp CIDUT 
"* 91qesiyeyopuy 
oe } UB SUOOUT 
Re “+ 4, vour 
pas pp CPUCUTL 
ay aqeoe;dwiy 
cae SNorijsnNyf]{ 


"* oy £5 omRpI 


os XOQT 


¥: yp SPLOqy 


ai vp eTJEGAH 


** gp S11} RWWA PT 
‘* [Mg eIpAH 


"* 4, sodsepAH 


** sp SHaUTIORA FY 
ae qyureA 
= ressny{ 
- e, HNUNINEL 
‘* 4, Uewspun 
ee vp JTOQNH 


Ure py CuACNy 


SS 


= 
= 
Jy 


ovo x ne Dd | 009 ‘oof ess) ‘S's Trewyong - y coeur | age Ta Te vee esindest 
sal = Se ee) — ee eee ee | AABN = aad 7 ct Mae rerndal 
oes 2S ee @ pes: ee oe ee oe AACN ae 8 XAd ° oo ee 2° ount 
‘ure Z 0} ‘urd g - 
— ovo “Ure “LE “Oy. “ware: 6 z Dd, 009 ‘oof ni ** “OY ‘ABN WBI1S VYDed oSz | Fa aN ek Se vy UTUN{ 
aed oo Xx oe Dd 009 ‘oof ** "02 °S'S BBeULIIeT ap Jonsiy oSz AWD ai °° 9») BSeULIIeT op osof 
sS oho pas ve -* a | 009 ‘oS? ‘oof | °° ty "09 ydexdeqo L uloseq oFr Aa oi¢ eS eet og JOpuad “YO if 
iftxs oe pat oe "oO ies o. oe AaeNn past NG oe oe oe pef 
= = bn: centpar ae. oO ae ¥ ioe ee oe AACN <= Add ee ee ee Adg uosef 
= oe? oro Xx hy 009 ‘oof OD ‘ABN Ulva} eIPUT ysiyaIg oLfI — ie ee ak pp Uede[ 
S ae oFo x Dd 009 ‘oof "* 10D "ARN UleaiS PIpPUy Ys OgI qHD ee ae ag pp shuel” 
a, (ae ra? ares — — ve °° gury wire9 — MND us sas oe pp CUOOR[ 
X& es ee Rs ee ORD ie oe ee ° ae AACN a Wud ee ee oe ee yexoe lt 
% — — _— a are 008 oSI my ig uopuoT U0}IoW “H or NNO ie ns 12 08 yoomiaqqe 
NY oo'F oFo x a+ ead OOD ORY 00S |" | EAT Fon alone) Ob Ta he as ** og UOIX] 
as oto xX 3 Jd 009 ‘oof ae ree "0D 9 aT[saTy ‘MeT oSz EVAN i ce ** gy AB340AUT 
ys —— oro N se Id 009 ‘oot * rh ~~ oury preund) oSz VIN 3 oa Ee yp CLUIOAT 
SS — obo Xx ae Dd 009 ‘oof "*  *OD ‘ARN Wea}S eIPUy ysug oot VOD os sh a: ** pp PLY 
Ss aa oto Xx : hd 009 ‘oof ** "049 °ARN Wed1S CIPUT YsIg 00z LAD 2s eis ‘ pp SNUO}] 
— oto xX Xd 009 ‘oof = — 0D ARN Mise} S VIPUL end ogt ddd ik nN es vp EOF] 
= a 5 ria “oO = ce eo . AABN aa MMA oe oe o- ** uayoiy 
e ee aro x ee | 009 ‘oof OD “ACN weais eIPUy ys ogI JAD oR 3 BS ap cae 
= a oro N Dd 009 ‘oof one a S gury Joyouy | oSz UV oe 38 ** 5) MV PleI] 
Oy = ovo x Od 009 ‘oof * “OD "ARN Wes}S SIPUT YsiytYy oor did . ei ap pp E[ICUUIST 
o4 -- obo xX id 009 ‘oof “8 "0D “ABN Ulea}S eIpUl YsiiiIg og! VAS es im i py EPUL]S] 
09 
< ath oto xX Jd 009 ‘oof ‘ACN wre04S [ej UaIO 29 qejnsutued oSz dV) ae Ome ** 99 dV SIST 
‘ae 7 — are = ; AACN a NRE oar ea, Pie MA SIS] 
7S ae, = cy ied o oe oe oe AAGN sem faq ve ee oe a[qsisoi1y 
2 ‘urd zx 0} ‘urd g | 
& “urd + 03 ‘wd z ; | 
= a oFo “ure zr oz ‘wre or | °° Ha 009 ‘oot es ce "* "09 "S'S Yeung | Ovi HM)D ie ah °° g, APEMPIIT 
AS — oto xX Xd (09 ‘oof sk "+ "09 TO weoroury- ojs uy oSt IHN 2s se _w TAN stonboly 
N Pes / Aes = : eG = hee sue AAEN | — Idd a s = ayn uoIyT 
= oro xX : yd 009 ‘oc€ Ut vs ** QUIT Je1S OITA oz MLD oh se “° 4, UeUIYSHT 
=a a <= — == (eon 5 Baeed. SITES AEP ed = INW oi 3 fie zzt og SII 
~ oh x pes: . ae & om | ‘ AACN —_— LOd ae se C erluasiydy 
— | oF x Y= Ae OOP‘oof | 5 tt Tt OUFT TeIS ayM | Ose 17S el a ee any "* pe. DFBOT 
av = | oro N os Dd | 009 ‘oof = e = ‘* ouryueyy |§ = osz NIW | °° 3 : yp ULIUOT 
S 
eS ‘souezy | “souvay ‘PiVOI—NIVLIINEA LVAD 
pee eS ae a ne a ees Oe - aoe ie, 
= ‘gsreyy "PIO | 
nt UWINUITUTIY Jog © (ad kT 
Ny | | AAROEUL | "SOTA 
as *IOIAIOS *poullojiag | yysus-oAeM | | yeorneN | ‘Teusis 
jo sInoyy S20IAIES | [PULION ‘oury digsureajs ul 1e9 “sueN 
“asreyD diqs JO oINjeN 941) Saijoyy Ut | esuey 
SY}SUI]-2ACM | [eULION 


pee —SUOTI®B 
os panujjuoy Or} iS diys 


| 


Ship Stations 


pees ee ee O As | ee ee ee ee AAGN peuee wad oe oe “A 8103") SUI 
— ze Oo —_— | ee ee ee ee AACN paee 10q ee ee “IIA prempy Sul 
a ee oC) eae: jest ee o. ee AAeN ose nag oe oe ee pelTV Sulry 
N ie Jd 009 ‘oot hs es a aise UoTU_ oSz TOW Pe ** 99 O]9SED SUNeJUTYY 
N re Od 009 ‘oot 2 *) ti eqyseQ uoluQ, |, oS MOW nae “* pp OTFSED ULUOPIIM 
x “a ae! 009 ‘oot Nes “* UOIG]Y % [[IAeg ‘Meys oSz di ss aa aS vp CIO CI 
| “0D 
xX te Yd 009 ‘oot | “AGN UWI¥94S ][e}JUSLIO YW Ie[nsurusedg oSz AON cee ae 1oqAqy 
noe) 
X ae Xd 009 ‘oof | “AEN WibajS [e1USTIQ #® IepNsurueg oSz ZO “2 ae ag pp CAIN 
‘ure Z 0} ‘urd g : 
Soe oieleO} a USES On to Xd 009 ‘oof "OD ‘ABN UIe9}S DYTIOeg oSz of) si ce we pp CPHUIY 
x Be: Ditch 009 “oot “" "0D S'S Teuyong pue ueuney[ yz oS Nd9d ie ** os NAD Ayonjuey 
‘ure I 03 ‘urd g 
“urd g 03 ‘urd + 
‘urd zo, urd r | 
UG Ooecr OF Ue 6) * * Xd 009 ‘oot [eee "* "OD ‘ARN UleazS [eIOped oSI dow the se “* os dOW UN 
eae, ee S256) ——s ee ee AACN i= 4 Law ee ee oe Lag }u9ey 
ees, oe 2°@) <ah] || exe ee oe oe AACN eee dug ee ee oe ** yquUay 
N = Xd 009 ‘oot Peeks AS ors apiseg uoTUGQ oz HOW aE ** 9 O[3S8eD OIOMIIUey 
x ae Yd 009 ‘ocE re "* 109 29 soeT “f o$z OOW Airs oe ** pp PIUIATOM 
xX a Dd 009 ‘oot ae ste "* 09 9 HVT “ff oS wld = 7 ** gp PUCQUIATOM 
x 3g Jd 009 ‘oof ~=—|,s ** "09 ‘S'S JJeUYyONG pue ueUeTT oSt dHw | °° st pp SUNOS 
x mn Xd 009 ‘oot "* 0 "S'S TeUyONgG pue ueUIIeT[| oSt OAD Ss SS <8 °° pp OQUIOZE SY 
»' oy Xd 009 ‘oof | **O9 ‘S'S JyeuyONg pue ueULIO][| oSt Had rhe sar KK pp Cunyey 
xX ee Yd 009 ‘oot | **'09 ‘S'S [TeuUyONg pue UeUTIET[A OSI ATS ca cs °° sy) QUILT TIEY 
N oe Xd 009 ‘voE oe "* 09 29 JISM “VV Sz UG (oe e * pp TEMETUIESY 
os x, me ; a "09 *S’S Ie or MID” | ee "opp YIU oulreyieEy 
Xx ee +3) d 009 "00€ ee oe eo ‘soig uospyeuog oSi Wd) ce ee oe on; elyeysey 
| "09 
= ota yd | 009 ‘oof | ‘ACN WeojS [e1UZTIO 2 Ie[NsuTUed | Ogl — ee oR Ne pp JIWIYSe yy 
| | | “09 
a yd 009 ‘oot “ARN Weds [e}JUSTIO *W Ie[nsulusdg Ogl AIPA Re za ie we pr JeSysey 
xX ea Nd O09 ‘oof =| ** = “0D “S'S PeUYONG x» UeUITETT| oSz bbe bo ae ss oo: “he, BIUOSES 
Xi ee +9) d | 009 foot ee ‘oD ‘S'S Treuyong x» ueulIa) [7 oS1 ddd ee oe ee os eulese yy 
xX Ee Dd 009 ‘oof "* "07 "S'S JTeUNON, 2 ueUloy 7 oSI SND ze oe On pp OOLILY] 
x i Dd 009 ‘oot (77 70 "S'S Tewjong 7 weunalla oSt Cao Ys a oi 35, CRUOIEY 
18) 
Ye a Jd 009 ‘oot AGN mars Je UILIO » eaten | 007 ALW a >" ye pp C[EWIeY 
x “2 Xd} 009 ‘oot : ** roysdureq, ‘19plq oSz AA ele ae ee "* oe [ZW Pure y 
4 hy Jd) 009 ‘oof | ** ‘Od 'S'S ]Teuysong » UeUlIe]]q oSt AVI kay ee : pp CWOIeY 
x i each 009 ‘oot (Nene “*  UOIQTY 2 [TlARS ‘MLYs oz asi ie ryt sy). yp COWUeIE ST 
xX oe Jd 009 ‘oot hye ‘od suiddiqs purlesz MaN oSz SYN = Bs ** gz, PANOYICY 
K “a Dd 009 ‘oot [ Se $00. S SATE eng 2 ee eel oS MaW a Rea vw MUN Sesuey 
as + 6 i “: ARN Soe AWa | 7° oe. oorvsue yy 
xX res Xd 009 ‘oot “* "09 ‘S'S ]TeuyONG » UU Hy ost avn OP ike °° sy) Ieqepuey 
x oe Jd 009 ‘oot ere os ‘0D H AUIIAA SSoUIn oSz INW si sue ‘* gp PUMEULY 
xX abe aes | 009 ‘oof | °* ‘0% a8er1zIeDy 2 o8e101S Yue] S71 WL9 8 ee ‘* 3g YNYeuey 
Xx ai Od 008 ‘oot Lee OD) S/S HERE ueultelTy o$1 Add Ka oS ; pp OULOTS 
is oe eee i eo AACN a oud ee oe oe oe ae 
“O09 
NX yd 009 ‘cof “AEN WIS Je WU ® Ie[nsurused oSz ISW sie a ” pulH-l-Jesiey 
i egg teint fees oon Sayepe OES pitt. ea Sergi waa atiey wy eua Ny rer rs See ae m2 onjesy 


7 


| 


a ae 168 5 : : 0 ! — ius et oe ence Ee ae 
38 one fe ee ~ Poe eee eB SAH Riley OP = 
— rat pat a * — e : sans ee ; : AACN pee: say om A ees en Deities sad = 
= cb is ee gs 009 ‘oof pe ee aie Z Fae ics Loa m bn aiiarikitaia Bn Oe ee " 
—. pet fel —> aed ee a ee uP ~~ @ r) ACN oe O”g ee ‘enw Pie . pa or: oe ner ee 
= “hcg = fas : - oe : = gc “id . , 2k ie TES te oSz aNd Ae pe : ppuwey oe 
= ee = os Bee ee O = Tt Meay e orhene poe eae BL et ee sOOIAR] 
& 7 oto N Peel’. Sh hen ere ope does bs ge Ft Aivecela 
rs S a as eorgee |, ae Bs SR per Se ta ce, ee ee SRomMS ie eae 
BY — ; oe a5 “ 009 ‘oot Ge ; . AaeN =, ANY : . : Puli vna 
- e 
a ov'"o ee ‘ O = * oe oury UeoOLIQUTY OM 8 e ourey 
™ eos ae N ee > O ae E id ‘one wee "09 Ss S qyoog a Na ee 7 ‘ a4 ee . yieyt 
ee he pice as je wcimela| PE a mel jae fs Es Loe 
8 — : ber = = fo) Sea ACN Bs iprtzt rk oe 9 
= ae x - : a 009 ‘oof = peer Tr oars oSz jena | oss seme rexpuey] 
= _— ene xX ; ‘ Dd a ‘oot 2° pees "ABN UIea}S PIPUL AGN wk | daw ; a ; : ptet 
. a — = “Sa Bee ne **  9ury apes obi GS cokeut or gee py ULII}SEOUR 
Q ee s 009 ‘oof ; Avayre Slee 8 | N{9 : s 
8 ee ee, ae ; O nae . heat Y oped ueipeue — Mea ee JoyseourT 
S = — x ze 6 = oe [rey olor TeaGES ome ee . ae : * "pp PUILT 
. *. ee eis : ee eB 
x Ts obo N Re eS BO AGES BOI pe Pe ox |WIN | tt clon Wes ep mEIoRee 
es = ae x 3 jd na ‘oS : re "* preog anoqrey aN | a ne .. Ss ry BQOPTUL IY wee 
_ Ne = Siang he age teen ee Sih ae pieog anoqeH zoA0d] Se Se ap a oes _Aaroye] 
sa —_ one x as Jd 009 ‘oof e e270 ah aurTy preun ne sO mS ** ptr os epu goers 
BS oto N yd ‘ ay: ) TO ueorour 2 oSz 2 ate epuniy Ape 
Se — eo 4 Pe Jd 009 oof ve : °0) 9 aa V-o[suy oSr s{[9) Cue ae ere cs Aasseig. ik st 
SS = a 009 ‘oof ri * wor i arta deh 7 be ae a le 
% % oto x a d 009 ‘oof IGIV 8 T1LAeS Lene oSz Of . pp CIUONL'T 
S — ae a = PAY COB pe "**09 'S'S Te 0) "S'5 20420 ~~ pan | en rec 
N a oto oe at 5) d 009 ions ee ne pue weursoy 00z Bae Ses ee nA pp UlIOWINY 
ad ofo x ta] 0G -o08 2 Set peels aury men bone pata ee Sere oo ep 
ere oto x ce yd 009 ‘oof <s oe a eee ‘ouI] one 06 vee rol “s Ae pp CUOIOS 
ae ob'o Xx One Sd ‘ 3 pe eo "09 *S'S 3 ae _- Oo an oe ay pp CUULIOY 
Ss — res X Dd 009 oot ie ee iC 0) °S° FYSIUS oSz MAA ee! avis og UeYSITO 
— hn fe ee * 5d 009 ‘oot Ave "+05 "S'S JUsTUy ate tr | wl OH ppsaanhes 
=e o$*o Cor N oo 009 ‘oof ay Weer ee STA yy of OW) | ‘° pp defduey, 343 es 
= i) 220 ve O = eo O°'S’S 1481u ome pp 14ST sed neds 
= uelg | ‘so N 5 : ‘S'S euyong Yyoruy oS OSW | °° 13S1GL 0G} Jo 348 
aS uelg fe aay OO oe : pue ueuLroltg reaping Be yy TOUTED) aq} JO aoe 
, 009 ‘oof oe ce SORE, AAeN = Zt) ve soi uoruedure) noch | 
Ne rs *O*d 12 3 D) 9 puejso yUSIUy 
p a tah wr yovg wes auyet oS OSd oO ale 3 res 
S ogre 1S uefy joo =@ WHIT oe “pp OFOCTY 
cNS umu bs (2) *PIOM PI oor HA Mais + a ** eysUly 
NS TOI Jog fhe Ss bl Dm dt sare eee ssulry 
er ALIO sury 
Soot Se *(ad&k TL ma “01u0I— NIVLINA 
"08 eee . Ave , LVaaD 
| See | ee re 
: ee orate os.| ociaeenee | “90 
q}) sero ‘ourt d | TIAL 
Behe -osigreiy ih i Soo ial aes a *jeusis 
 eBue ted : 
| ane ome N 


= 
+ . 
penul} uoy—SUO 
381g drys 


441 


| 

° 
os 
° 


ae 
° 
+ 
° 


Ship Stations 
HIISITHITI LIT ETi BL tbr 


| 


OR LIE CE EO RATE 


1d 
aes 


° 
a) 
° 
° 


° 


pee hie se | 


ot-o 


° 
Ye) 
° 
° 


| <>< | 


"me Z 03 ‘urd g 
“ure II 0} “ure 6 


Sees Pele ie li tliazallialilltelelal li ixoxs<z 


Aldosidois 


‘O00 


iO 


° 


RC Oe CS okt ogc 


oe @ @ 


S10 “See ee 
SOL Re VO Ve MOS Bae os 


RS a red oe a Se es Ta ak ee ei | 
oe 
= 
Bie Ses 


Seer Oi bo OW (Oe: (6 MOS Oe ef see 
° é 


ot ae 0s SU aaa ome 


oye: de eas 
OCOMMOOCONAOMOONRMOMOOOORAOOOROCOOOOROMOMOOOOmR AAAAR & OAMWO 


5 (6) gO 


e 
e 
e 
e 


009 ‘oof 
009 ‘oof 


009 ‘oof 
009 ‘oof 
009 ‘oot 
009 ‘oof 
009 ‘oof 


069 ‘oof 


009 ‘oof for1 


009 foot 
009 ‘oof 


op 009 ‘oor ‘oof 


009 ‘oot 
009 ‘oof 


fetes 


009 ‘oot 
009 ‘oof 
009 ‘oof 
009 ‘oof 
009 ‘oS? ‘oof 
009 ‘oot 


009 ‘oot 
009 ‘oof 


ee oe oe AARN 


“PFI “Ueqapyoorg ft 29" T | 


AAGN 
"OD Ydeisajay euryy 


3) UvISe]eIjsNY Uosue}xq UIoIsSey 


°Od UOT]ESIARN Ulea}S OMe | 


"O} JOO’ wrv9ys prep [eAoy 

°0D “ABN Uleaqg eIpUy YstyIg 

ss “O:) BIqeD [LIoIeUIUIO? 
"09 


"ARN ule94S [2 WOO ® Iensulysd 


AACN 

AACN 

AACN 

Bb AARN 

_SUrT preund 

: AACN 

Kat “ACN Ie aS eIpuy ysiig 
AACN 

709 9M MaIpuy 
AACN 

AACN 

AARN 

AACN 

AARN 

Ae, > Avaaery purIpIy 
AAUN 

AAGN 

Aaen 

3[}SseD UoluA 
a]seD uoruy) 
AABN 

AACN 

AACN 

° ee ee AACN 

en eIsossy, eseales jood19ary 
AACN 

‘OD “ABN We94S eIpuy ysnag 
Eee suiddiys pueyeaz MON 
AACN 

: AACN 

63) ‘ARN weays BIPU Ys 
AACN 

‘oD ydeis9Jo], urajsey 

we ‘Solg uospyeuog 

AACN 

AACN 

AABN 


ee 


"09 yore tueays UITGN Jo AID 


, CD. Aes Soke Aqqia 
AACN 


ee ee oe 


. Aaen | 


BIILISSi 11 Sllrt 


£1123 


Pe QUO}SpIey 
oe, g, UCPIC] 

¢. Ppeuvyeyy 
Oe yUadYyIUse | 


zet os HAW 20UseIN 
oy HIW uepyjaseyy 


pp CUSTE PSP 
pp SELPEW 


* "eer og 1}9UUOg -AeyoeW 


Sank Yum” ect 


ve. TW eluopeoe 
; JepurshT 

°° MAME eIAT 
°° AME xudT 
ee ° *preIpA'y 
°° pp PIURLISNT 


oe **IaqoInyT 
a vp EMUNT 
ng ** IoyIONy] 
ie pp JIIQON'T 
Bes yeAoT 
we }JO}SOMOT 
ee ee smoy 
uOSTeN Ploy 

se jnvyooT 
08 AllepuopuoT 
uopuoy 

** 4ysnoo7q 
oe UAT[OMo]T 


yp OFISED ueydojsuryq 


°° eT}SeD AIVAOpuUe]T 


preziq . 
Joodisaarq 


ee ee AJ@AT] 
Bi “ery 
** os IMI JouUry 
* qug jouurq 
" "pp PSULT 

rig oz AOMOUITT 
o° ee AO]IT 
ee ee Aqiaqiq 
ee * "py USEC T 
ar ueyyeIAIT 
**ecxos I] }ULAeT 
: py C107 
ae piedoaq 
"Vad sepruoaT 

* xouUaT 

ce pp 19}SUIOT 
_ vp OIYSI9}S2019 J 
aoe owe, 


sions — Add ePoT 


foto eee. nic pings isce ee Vi ada aN Mita au Se ee Son ae LIER NR NE SENT A Re a SS TL ST IT TT 
sig ob-o X sia Dd 009 ‘oof “Ae N ureais e1891I0) x rynsuttieg | 08z awh vi oo Wyyesodaieyg 6 
— nies ial oe “EC = ‘KAGN — pSiere! oe oe oe ysnoroqyejy . 
gues of'o xX ch Dd 009 ‘oof <i ie ** *solg uospleuod oSz YMNN oi ot ss pp CULICT 
oS‘o Co’o N oe Jd 009 ‘oof OD “S'S SATVAA YON ¥% JOOdIIAIT oSz ars os hy ” (eT) apIoNsIV PY 
aes oto xX =iie Yd 009 ‘oof ** QUIT] “Wod pue Yyy;eaMuUOWIUIOD oSz * LAW ae a pp OLOTE TN 
‘urd or 0} ‘urd 9 
“urd ¢ 03 ‘urd z ; 
= == oro “urd I 0} ‘ure g a Dd 009 ‘oot tes ce "OD 3B SUOS UOSTIA "LT | oSz {MD a a er pp OF USICI 
S — ovo > ; : a d 009 ‘oot aS Oh oe auLT Usep13q VY | oSz fOW oe ee ** 9, UOYeIL 
aN = es 5 = O > ae ees heen 4ARN = Sete yo) ore "*  XMd Hoe 
& ee oto Xx fe Dd 009 oof sopAy 2 SIOPlA OSI SIN e:¢ ae ** op SOIVULZULIY 
SS — £0°0 N : Nada | 009 oo OOE™ leer a ‘og Avmprey PueypITy o$1 Sd9 2% "* - ee Sd GEGUEN 
ete oan oro Xx od 009 ‘oot oe ye “Seu UO ae o$z ZQa9D - "* “yp ZGH uUeuUxuey 
‘09 
= — sore Xx on yd 009 ‘oot "ACN WPI} Je} Us 2% Jejnsuyued oSz aWWw se ue ay pp ENULT 
ae — O a AACN =e Oehe* r + i: preysuey 
S aa obo x i = . 009 ‘oot "* OD ARN uive}s eIpu] YysHug oz LID ee 2s ae or POU 
> els | (Se, ——- Ss Od AACN rs Aa ee oe ee ee [Ur 
iS -—— |  oF0 N Sg Jd 009 ‘oot ai ‘+ gury ywodsuery ouejyy | o$z WNW = oe wy WNW NopueN 
= = gue X : oe er eet CM ape ocr carl | Creme eats Le eer ny 09;STURTY 
_— . ee (eye) ee ee er °C “co euoije | ee oe “e 
& | aan a sees D "S's leu0;7eN 032 D2 £9) sp UC}PEQULHY 
ee “urd % 0) ‘wid 2 ‘09 | | 
0 — | oro Ute. cI Of “UIE Or | ~ yd 009 ‘oot “ARN Weo}S osolling pue Ysiug | Ogi dM)D og si °° g, Avjepueyy 
rd — oro — Fe yd 009 ‘oot ‘pry ‘sloury Ioysoyoueyy | oFl GAA ** 4, UOIZeIOdIOD Jojseyoueyy 
a — oro We bl COL 26. eta yd 009 ‘oot va ** *pyy ‘sIourT Joysoyouvyyy | oSz Hud a0 os op AUD Jojsayouryy 
a oro xX ae od 009 ‘oot is "+ UOIQIY % T1HARS “Mes | oSz i BG) cag =% a vp LeWIeW 
ye) 
2 as oro | xX : Od 009 ‘oot "ABN We} [LJUSIO BY ae | oSz aww | °° 24 oy py PACIN 
S — | oo x te Dd 009 ‘oof §=—=s| ‘ABN WkA}S Je}USTIO Y pee | oSz abs 02) +. aye <; “+, CPN 
N — ovo x ey Od | 009 ‘oot "ACN UWi¥I}S [e}USHO ¥Y 1vjNsulved | oSz WW i - + vy CLOTCW 
== oro xX: S Ie | 009 ‘oot “5 = OD AED SES vipuy Yyshnig | o$z SID ‘3 oe ne ve CPIEW 
= oe x dd 009 ‘oof =e “PYT ‘Wueqeppoorg “| BL | okt IAD. |" as "eg, BYDYL]VW 
a “= ovo pe yd 009 ‘oot aury ee pee ac Smeresce ai dS, | oSz asd ae ot % gp LULIeHe PY 
— — — ea eS) _ - a AReN | = a ss ** Sad onsale 
2a -souedy “sours = a 2d > - Bie ae ve Bik: r - rete 
= | “pjuoo—NIVLIIUA LVTUD 
1 (ee ee eS aa 
= *adieqy “plo M 
a | wnunuyy |) Jed | *(adAZ 
NY | Aseay Ur | "SOTA 
*Q0IAIIS ‘pauliojiog | Y}dUa]-aAeM | yeormeN | ‘[eusis 
jo sInoyy S20IAIIS | ]eUlION *aury drysuiee3s ul | 4yeo *aueEN 
sasieqy diys jo oINzZeN | 0G}) SetjoJ{ Ul | osuey 
| SU}SUI-DAR AA | TeUWLION 
| | \ 


¢ ponuyjuoy-SUOTRIG diyg 


443 


Ship Stations 


xoxwz | lal laxKemxn | | oper | 


ol | MxM lx lx MAz KK: Z| 


‘ul'd zr 0} 
“urd y 0} 
“ure ZF 0} 


‘urd g 
‘urd z 


“ule OF 


UO ° 


OGUOEY 


“OO 


“OU. 


OO « 


OUOVOCUUGUDS wo: 


2 to Aas) Ge Dee oe) 


OR AMAA MOAOAMA AA AAA AAA, AA AAA MOOMUONMOMAAAAAOCAAMS 


-O 


| 


009 ‘oot 
009 ‘oof 
009 ‘oot 


009 ‘oof 
009 ‘oof 
009 ‘oof 
009 ‘oot 
009 ‘oot 
009 ‘oof 


009 ‘vot 
009 ‘oot 


009 ‘oot 
009 ‘oot 


009 ‘oot 
009 ‘oot 
009 ‘oot 
009 ‘oof 


009 ‘oS ‘oot 


009 ‘oot 


609 ‘oot 
009 oo 
009 ‘oot 
009 foot 


009 ‘oof ‘orr 


009 ‘oof 
009 ‘out 
009 ‘oot 
009 ‘oof 
009 ‘oof 


009 ‘ovt 


009 ‘oot 
009 ‘oot 
009 ‘oot 
009 ‘oof 
009 ‘oof 


009 ‘oof 


009 ‘oot 


— = 


AACN 
°° 3Uly “‘Wog pue y};eaMUOWUWIOZ 
Sie SO J Aemey ogjeg ueipeuey 
as "* eur] usepreqy 
ae we ote : AACN 
AAen 
"02 ‘ARN UIvd}S [elOpa,] 
“0D S'S PuoUTeIC aIq MA, 
ee ee ee ‘o9 ‘oS yeuonen 
*0D. "S'S 400g 
SoA 2 sIop]q 
"0D ‘ARN wea}S Oylord 
ee ee ° AARN 
oie ** gury jiodsurly onueny 
ey al “* eur] Tey oyIG AA 
ee ee ee ee AABN 
st "OD “APN Wea} eIPUT sg 
sae °° - guy ueoreUy 
ee e- eo ee Aaen 
AACN 
“ie ** gury yodsuviy onuelyy 
oh oe °* Jojsdursg ‘Iaplq 
“ a °° sour] uvulso[q 
ws ‘OD WNsjoljeg uoxes-o[suy 
puejot] 
‘uosyoe[-uoJIOyy “A 
“* gUrT APIS a}IYM 
07) 
“Av N Wee}s [e}UaO % Je[nsurusd 
** QUIT ItIS SITUA 


ee ee ee ee 


ee ee ee 
ee ee ee 


ce ee 


ee ee oe ee 


‘fauuOyD 


‘o9 Sulpes L ¥ sutddigS pyprurnsy 
oie : aury ‘:prvuny 
‘OD sulpery, » Butddiys pepruiry 
"* 0D 'S'S Teuyong pur uewey}ly 
"* sogAy 2 sIepyy 

siSaeeacOG) "ACN WeazS BIPU] Ys 
Se PHT “Aavgepporg *f 9 “1 
eo oe AACN 
SOIL 75, ALES: ‘Meys 
‘ee AAen 

ms re a ouryT Ioqouy 
"* $09 a8vLIIey 2» 98e10]S YUeT 
** "0D °S'S Teuyong pue ueultsl] if 
** "09 ‘ABN We9}S eIPUT Ys 
eo asellie) % eJe1ojS Yuey 
a “OD S'S Ae 
aie og our yaodsues L onuvryyV 
ee ° . AACN 


‘09 


“AUD Wt a)S. ssoULIng. Die rst Lie 


SRA N: 


°° uostey fy °L | 


ang 
HY 
IW 
JDW 
wad 
VId 
auW 
SOW 
Wud 
AMD 
OI 
SMA 
Nua 
AWW 
{MW 
za 
AWD 
WiW 
NOg 
Ind 
aNW 
WZW 
OaD 
ddW 


ASD 
IZIN 


dN 
MMW 
N09 
YAWN 
VON 
dAD 
WV 
LIN 
ZAW 
OAD 
fang 
is Ds t3) 
Ind 
OHW 
aL) 
AAD 
SND 
UL 
HYD 
Ma 
ANd 


IMD 


_ €D_ PAIoUI 


pp OLIWITA, 


ATW saynempyy 


ee 


ep SOPCHIIW 
7° OUTTA 
°° espn 
os XOSOTPPIP 


vy DOW uesiyory 
vw WHO uUeSsIYOIP 


, 
ve 


et LORY 
» NTI wey 
OMIA OOlxayy 
NU Joajayy 
ve EQesol 

og 92 AOSIORY 
Preulloyy 

pp CILYIOW 

pp UOLIOWW 


*'NOd sepacrey 


10} Usfy 
iT) SIUuTMIOUSy 
pp [DUST 


*"er TRH PIO}PPW 


oy 


ee 


r M 


pp CIULTOI 


ex SuOYa 
pp UlpUeSOY 


vp CULPA 

ep SCIPS 

y ULIOIUeYDo 
pp CLEALCTW 

pp EIURJOING|W 
vp CINJEW 

sp Oldojep 

pp CUE 

vp VULTIEW 

g. ULIOYILI 
ssoTqo ue 

vy ENJLIEW 

“* pHsey 

op CITISSEI 

ge }1OSessepy 
pp EUOYSE 

vy PIQOYSEIY 
gs OWOUODSe 
yred Arey 
GW puey{iey 
°° ule 


as ULQUILEWY 
_ Cad siremy_ 


|e 


Year-Book of Wireless Tevegraphy and Telephony 


444 


PAST AAV Aedes eat 
| 


‘souelg | ‘souely 


ay-P 4-20 1@) 
TaONUTUT, 


*PIOM 
lod 


*asieqg digs 


Seesmic base Ce 
“ure I 0} td g ie 
“grdg 0, ‘wd 
“urd z oj ‘urd I 

“urd o€'Z1 0} ‘ure 6 


vazzzaellillalell~ 41 ike 2haxhKKMX 


*Q01AIOS 
jo sinoyy{ 


st Yd 
pe Od 
ee el 
ay Da 
e Dd 
es. Xd 
cit Jd 
ee Dd 
+ Xd 
ty Yd 
ee Yd 
at Xd 
a Yd 
es Did: 
is se 


ig O 


OOS 


° 
° 
° 


SOUGO : 
WOWAAaAOoOCOOMAA Of jare) 


. 
° 
° 
. 


*pouliojs3og 
SO0IAIOS 
jO oINjeN 


009 ‘oot 
009 ‘oof 


009 ‘oof 
009 ‘oof 
009 ‘oot 
009 ‘oot 
009 ‘oot 
009 ‘oot 
009 ‘oot 
009 ‘oot 
008 ‘oot 


009 ‘oof 
009 ‘oof 
oot 


009 ‘oof 
009 ‘oot 


909 ‘oof 
009 ‘oor 
009 Soof 


009 ‘oot 
009 ‘oof 
009 ‘oot 
009 ‘oot 
009 ‘oof 
009 foof 


*(adAL 
Aaeoyy Ut 


SUsT-VAC MA 
yeUIION 


| 93) Soryoyy Ur 


SU}SUST-9AC AA 


aur] aTYS YSI}309$ 
Poerr ety ne Hus Bee ae 


AACN 
OD 
“AGN Wik9}S [e}USTIO 2 Ie[NsulUeg 


** soy AtMTIEY IGlWed uerpeued 
soy ACMIIEY OYIoeg uvipeuey 
** 07 AeMIeY IGlOeg ueipeueDy 
** oy Aemrey oyloed ueipeued 
** +o) JOOV Wes} [eK TeAOY 
ae 209 Avmrey oyloeg ueIpeue) 
‘05 
"AGN UWleqS [e}USLO 2 Jejnsuyueg 
** +09 ‘ABN Wes}S eIPUT Ysijug 


ee ee 


** "0D ‘ABN Wed}S eIPUT Ys 
"OD 
"ACN WL9}S [2IUOHO 9 rensutueg 


aS "0D WNefoIyag UOxeS-o]suy 


ee ee 


‘oD Wrodsueiry O1JUeTT VY 
¢ AeMTeYy outed ueIpeues) 
AACN 
AAen 
AACN 


ee ee ee ee 


ay ** gury wodsuely sue} V 
* ** gury Jlodsuell oO ULTTV 


eury yiodsuely oWUeTy 


*aury diqsuies3S 


"+ -0y Avarey oyloeg uelpeury 


aurT UelTy 


_ 20 380d Teteuar) | 
AACN | 


AAGN | 
‘oD FAodsuely o1UeTTY | 


AACN | 


"+ 109 "S'S BBeULILT op JONsT — 


eh ** gury ywodsuely o1,UPTTV 


** +09 Ydeisgjay, UeOlIEMIy-ojsuy 


“sop 


‘TEUSIS 


** og OILYSALIOJ 
pp OOULIG Ysi100jy 
La ee ee usqIoOo| 
ee ee ee PP uejljOojy 
vp ITW [e92} 00 
ee ee ve ‘ oD JIOFUOTN 
°° 9») ClUNZe{ UO 
ee ee ee » a]svo] UO! 
ve Z IN Wyeo} UOT 
py OIIGSUINOUIUOTN[ 
gp UPNOULUOT 
pp ULTOSUOW 


9D {Www ET]OS UO 
pp ViesUO] 

set eg SLO Yoleuojal 
°° Tag yoreu0py 
.” a °° gp ESSEC MOT 
ar ve “+ 4. eIAepION| 
OTS Aenen 
vp CITT 

oe DTA Lnossi yl 
vw Rc69) iddississij 
pp IQeuessl{l 
epuellyy 
Je1ISUI 
INI OUT} 

50 Sc ve “soul 
se pp VECULIILT Op oluulyy 
py CSEMOULITY 

** py CHUOLOUUTIN 
oe =s ** 5, BYLYOUUT 
ee, pd oP NW SHHOdrouuIW 
es ree zet og PIU 


*‘pIvoo—NIVIINE LVAad 


ee ee . 


“sueN 


penujzu0—SUOTIBIG drys 


445 


ar te Lat. 1 Se 


EB ad oa 


| | 


Ship Stations 
SS a ae a ge 


ne) 


tttt1s% 


| 


=e 6 ee at @ are... ee ee ee oe AACN Lees La ee oe ee puryeoZ MON 
N te d:| 009 ‘oot re "09 "S'S SeAL 7 SULT, oi Saw | °° ** yy IOUOPUCT MON 
=i v: oO co ~, oy AARN — 95q 1 s* Oi : a]]SCOMEN 
x o Id 009 foot °° "0D *ABN Wka}S eIPUT qs oSz 3) ©) ya a ie: : rp CSUAON 
X she Id 009 ‘oot a oD AEN wesyS eIPUy Ys oSz ADD cae 20 OK. sp E1TeINON 
X SED |S DORE 7 "09 NOH “WV | Sz C6) Vata we yp 10}S9N 
x amped 009 ‘oof STD eS oe perraaesg _— Aad | oft) “pp WRISSONT 
oa) nie AK 8 | —_— =, °. ane oe e AAen ee, T1qd ee ee ee . SSONT 
— Cad TO come eo oe ee oe AACN ae HIa ee ‘ate ee OpIeloN 
X na ea! 009 ‘oot ** eur] “Wog pue yIeaMuoUTUIOD oSz Gn jos oh °* gp CULTOION 
eat ; eo = AACN — nag se se Aga euniden 
xX ass camel 009 ‘oof ce “PIT “1oy Un ueMs Aespury oSt WSW Oe aC os INSTA SISOUION, 
a ah “oO ie ate AAeN — ey Tq hos ve ** yTG sISOUION 
‘09 
x 3 rel 009 ‘oof “ACN UlbI1STeJUSLIO 2» qejnsutued oSz MAW yo os os ey O1OTION 
oD 
Xx in Dd 009 ‘oof “ACN WeajS ouT}UEsIV » YSHTIG oSz tin }°: ve ** op (eT) BISON 
xX é Yd 009 ‘oof "* "O9 [IO UkOLIOUIY-ofsuy OSI NAW a =e ve 92 ~AOUCARNE 
ps = a aie "09 UIMIJO1}8q uoxeS-o]s uy OSI NZI oe Sis oe gp COTTEN 
3 be eae i “ to AAeN ai 713 a [coe eae ANS 8 eT 
ne) 
N 2 Dd 009 ‘oot “ABN Uled}S [e}USTIO 2 IepNsutueg ofz OMD O8 “is is py SUNIICN 
x 76 Dd 009 ‘oof =S °* "O09 [IO UROLIOMIY-o[suy oSi JAW eo oi ** 4yjesueselieN 
Ke) 
x ei Dd 009 ‘oof “ACN weA}S [CIUSHIO ® Iefnsutusg oSz dud oC see ae pp UTUCN 
N ee Nd 009 ‘oot "0D 29 Jto\\ MoIpuy oSz Ot ee a pp OLIOUEN 
) 
xX rs Xd 009 ‘oof “ABN UlevV}S [e}JUSTIO * Ie[Nsutueg oSz NMD WS 4S ste pp INWIEN 
‘ure r 0, ‘urd g 
“urd g 03 ‘urd + 
“urd z 02 ‘urd x 
“urd o€°zr 0} ‘ure 6 | °° Dd 009 ‘oof a ce _ SUFT earys YsI3300g — WMD oe ae ** gg OIISUIIEN 
Tea Ser “- oO —_— bith oo AACN pea Hdd ee ee oe ee Prien 
Le 
D4 ; Dd 009 ‘oot "APN Wea}S [e]UGO ¥% Je[Nsulueg oSz COS) tei a. me Hee yp LAOSEN 
=F + He pee! AAGN = rata’: Ge he s Te uoprlwmss 
exces ee =O 23 oe Pay oe ee AACN ee snd fale ere aa ie sSuAW 
xX ae yd 009 ‘oof . "09 “APN Wea}S IPUT YS oLr {wo oe os ee py PID] 
X cy yd 009 ‘oot a * 1pay'] ‘esnon “f oS YOR | *: oe es ep UeTINW 
x ie od 009 ‘oot in pe ibe otek “LR "1 oSz avn ie ie °* py URDISNIN 
REA ra "oO gee ee ee ee AAGN ee wad ee ae ee s° ACIINIA 
Xx ae Dd 009 ‘oof °* aUIT ‘WIog pue Y}yJeaMuUOUIUIOD oSz ayw | °° Re is pp FEVEIN] 
N ng Xd 009 ‘oof "OD yoxoeT Uwieajs ul[qnq jo Ay ovr OOW o* ee °° pp JaySUN 
N "* ww MT | gp 009 ‘OS¥ ‘o0€ | ° °* Aemrexy ulsjseq yeaIyH of1 fap +t = te og GOrunyy 
on Dd 009 ‘oof © Ar ms » oP: SOOBe STOR TV —_ OAR | °* re a yp OUNAOTT 
_— ee *"@ pa ee ee oe . AAGN re, aATd eo eo ee ee AO] 
x HAS Xd 009 ‘oof °° "og ABmey ONleg uerpeury oSt OTN a ve ey O1dWIaT, JUNO 
x pe Xd 009 ‘oof Saye. Aearey oyloeg uelpeues) oSt OIN se OF pp TEAOY JUNOT! 
x es Dd 009 ‘oot ee "* soph 2 SIOPL of ) | NdW | °° 2° f° UNBETON 
Sc iti See SD ~3 ahh eg. aha wag aps AaeN =F ai ts aM ek amor er ee oynbsoyq 
= oe £20 ey ee ee ee ee AACN oe Ong ria ee ee ee sTaIO]] 
‘05 
x r Xd 009 ‘oof “ABN W189} JeJUSIIO % IeTnsurueg oSz TIN Oh Om: oC pp COON 
X st Jd 009 ‘oof ** "0D ‘ABN UWlea}S eIPUT YsizIg 00z |d AW | mS ¢ 


Lan SP Saat HE aes mete, Eprepis = sunt op ye: feng 384) 
1 eile al os - me = Bee att AER <> 
— ot'o xX ee ‘) ai | 009 ‘ ¢ | nerd ss m . _ eae aes, we = 
—— . = 16) ieee oe . . jan 
mo ag N . Da 009 "BBE ives POD REN UzEEG TSO oSz yon | °° yo ae veh 
= en x aE ec ge hy rec. (ime CRE sey RS Ss Ngee ee ag Cae 
= oe . of Og als Res a ah eeurt Rig e o$z THIN. | 0 r. i meHATO 
ae! 3 75 | ‘o0¢ S| 8 * 09 *ARN UN _ os oe 9 LHW -HEORAIO 
i= oro xX 45 Dd | ad took aoa se AGN Wess SIPU] YsilIg oL1 Ha aa Be OOW eidud4IO 
uy ed pe + =O | i ieee O ‘ABN OBIS PIPU] USHHE oLI MID oy oe it > RIVHO 
S = ne Xx = a | —_ .- ” : cS Aen — “aod | °° 8 es ae eIeEXO 
= “ Be Asen | — ES ene ra 
i) rr ayo xX ee . = | pn oor ‘29° 5 N wears ueollyy pue ysizig oSI és ar Re ed "*  ueadQ 
os 3 ai a = BG ogo AGN Mays BIDET Bare © ee hey lst ee i Ure 
S age as — a 6 ae Eto cage 0} ¥ 30H “W ame ae aor as mee "* yp &1GO 
eS | or a” Pa a Wigs Aco ee jae “ WEE Loo esas Bear we ae 
— | ero : ie os ae ci : 
x os ‘ “0D TTd eqdway 
ou — = md a » i: | 009 ‘oot CARN WivoIg [eUOUO Y TeINsuritod oSz AMQ | °° <n els eee, 
ae oto x | AAen ‘guconl MI1d en we eile a) ezueAN 
ee | ‘ ' : Te) 78 uel n 
8 i a / | Od | 009 ‘oot ACN Wea [e}UIIO berdurand oSz ZNO 2% kee aan 
X 1 os hers . "O) ; se eiqn 
= = or ts ~ te 009 ‘oot ABN WEIS [e}UETO 7 Ie[NsuINed | oSz mon | *: a ate 
QqQ creer, Xx ba weet em oo8 Pas” ouee ters ‘ oe eS eee 
cee os cae. Sa) open | agement | ae se ION 
So es ea “ Jd | 009 ‘oof De *1O}ON tr. O88 MID |ooo 791 U29}89 MW GON 
& oS: | es . “*d | 009 ‘oot Aah ne sepa A ose H ae ie ve eee 
“3 eas Gee ae N = hea | GOg owe. sex go ne) Nee ee ay ioe te mE 
= | oto | X [aes ae pt | Ae UIO}SOA\ yyNOoS 2 LOpUOCT | oSz MD a |, Bat oe OUI Uewosion 
| ‘ure ro}‘urdg | a[qseg uoTU_ oSz ; « oR LA) MAD vIUUPWLION 
| “urd 9 0} ‘wd y WOW ae ueuIO 
“4 Copars satk bh N 
a | er ; ea dz oj ‘urd 1 
a — ve) ‘ul of°z1 0} “ure 6 ~- : = i : | 
& at ae Od 009 ‘oot uAMS ® Jopully £103}0g | o$z MAD e i 
oS ia : x sae ‘ : agers 205) 0 v6 MAD IJO}IO 
N ie one X ite - 4 on nats sy UWIP|}S JEJUSUO ® Iepnsutueg | oSz AMD oe ae . 
: a cau — Re 6 aa oer hy eee Bek ee oS$z afw ee me a ep DION 
> ae = es i ad 609 ‘oot "7 109 TABN @ ABEN: | "ee {1d oc oe an ey Pe 
S tal Bia oe oO ay ei ARN ue23S facta | yshnig oS MZIN Ae ii uz UuIN 
ed ae Sie = eo | ey aueeeOne. Coe oir: Le we nec ae lage. Mee eae de 2 ene 
: 2 | bane 3 AS Vl oSz r oe ite oul} UoIn 
S sour | souely Jd |  o0groct purjeeZ MeN Jo “OD *S’S uoTUy) oSz aS We +. a a ¥ CHSIN 
| | w Hd) eiestin 
. |—— — | | *piv09—NIVL 
8 ‘osi1eqy *PIOM coe rece bcd DRED TAG an ome ane ae ET a, lad LVAAY 
fe vaANwTUT | Jad | (ods | sy RAE, ee 
| *(oGAT | 
P Aatay u | 
jo sinoFt “pouoyred iSO 2Ae NN SAHIN 
g SIDTAIOS } e ; yeorne ‘Teugs 
sare) SMHS | yoaimjen 2) coer. ot maT AIneNeass ur re “3 
SU}SUsT-oAe MA esuey mosey 
[eUlLION 


penuwoy—SUOTIG AIYS 


446 


| 
| 


447 


10nS 


Ship Stat 


s 
y 


fewer ial dat] bt | 


| 0) 
x ‘ Xd 009 ‘oot “ACN Ule91S [Bi UsIIO 2 Ie[nsulusg o$z TIN a ree vo TIM OUllayedg 
x ae Xd 009 ‘oot [he "*  WOIQTY 2 [Aes “meys oSz OTD tet of i yp PYOHC” 
xX < Dd 009 ‘oof oy UE ‘* sapAy 2 sIoplq Oct XIN aks ae 29 pp IBNIeY 
ae ° "Cy as, ee ee oe ee AACN ps ZOd de oe ee snfo}y0eg 
ye e Dd 009 ‘oot ** "09 ‘ABN Ulea}g BIPU] YsyIg ovr ZND hos “5 e vy EPIEZO 
N = Od | 009 ‘oot ik ie ** *09 239 pue[AéoTq °4 | oSz dHN ae ne rig pp UEIUOXO 
x ae Od | 009 ‘oot oe us ** 09 y sorg Aqqig osz HAW ac a ** gy STIGSPIOJXO, 
eee oe PaGy ES ee eo oe ae AACN ne d1d ee eo ee ee I4O 
aes ee O =< ee oe oe oe £aen Shs O1d Od oe oe ee asno 
DS a Dd 009 ‘oof se “* "OD °ABN UIv9}g JUIIIO oSz HOW a Se ie ry AUMIO 
Be Z Dd 009 ‘oot “ ** °0D [IO UeoeWY-o[suy oS AIN | °° x 7 vp EMLIIO 
xe “ roel 008 ‘oot 8 °* "O72 “ABN UWlv94S UIIIO oSz GOW hy ve oe gp OFULIIO 
x ; Dd 009 ‘oot it ‘op suiddiysg purjeez may oSz dun * a Py: ~* gz F1R1IO 
ae 238 yd | 009 foot °* "09 ‘ABN Wea}S JUZICO oz AOW me cee Hd yy AD] IOISO 
tat >@ "Se () eS eo ee ee eo AAGN ae Oud me eo ee eo Aoidso 
‘urd zroy‘urdg | 
“urd Z 0} ‘urd z 
“ord I 0} ‘ure ) ee y At | 009 ‘oo€ ee ee ‘oD » suos ‘WOSTIAA “Th, ocsz OMI |; ee ee ee oe ” o[sO 
| - | ‘OD | 
X ° Sd 009 ‘oot “ACN Wa}S [e}Ua!IO 2 Jefnsutued | oSz@ | OWD ed = ** 52 OVD SHISO 
2s . ee O ss oe ee ee me AACN | pte | dud ee ee ee ee 112410 
x : Dd 009 ‘oot - ** "OD “ARN Uled}g JUaIIQ, | ~— «oS z (OWS | Es a py ODIAIO 
N ih sss od 009 ‘oot "* "OD Joye Wivsjig ley TeAow | oSz | HNO ey tei = pp EQNI() 
Xx oie Hid 009 ‘oof 2s ‘OD ‘ABN Wed}g [elouar) 06 WOD oe BO re os ULTOVIO 
= wid 009 ‘oof hs ee "*  sotgy UOSp] Buoy =e IN ee as “a pp BIG}IO 
N Xd 009 ‘oot “ MA ‘OD 9 Ila MoIpuy oSz AIO bs nS ee 9p PTI9}IO 
N . Yd 009 ‘oot ** "OD WOT}CSIALN UlvajS OYloedg oSz MCW cas pe mas sy ESOJIO 
Xx y Dd) 009 ‘oot 8 “* "O09 ‘ABN UIv9}S JUaIO oSz SOW oS re pp CAOSIO 
N eee Jd 009 ‘oof “* 0). Ja4oeG UWt}S [rey [eAoY oSz | aay» eG Sis On yp CAPJOIO 
N eo Dd 009 ‘oof ("O79 WOMeSIARN WeaIS Og1oeg ofz VIN “ie Ser ree sp CSACOIO 
xX Ny Jd. 009 ‘oot we "* "09 “AUN UWIL3}S JUTIQ oSz ZOW is! oh ee ¥p SOJUOIO 
N : yd | 009 ‘oct "* "Ud UOTVVSTAEN UIeI}S DYTIeg | oSz Tv =i So “3 yp CSUOIO 
x = Nd| 009 ‘oot "* "OD ‘ARN Uleaj}g VIPUT Ys O9Es 2 ANS a 33 ** pp PUIO 
x 3 <a) ral 009 ‘oot "* 02 *ABN Ule9}g CIPUT Ysiig | oce GAW KY “4 es vy PIVULIO 
N 3 wie 009 ‘oot "* ‘Ory UONRSTARN Wes1S 9YTIeg Osz SIW 2 ey Se ** gp BIIO 
N ae Yd | 009 ‘oot "*  *O*D WOTTESIARN UlvI}g OYTO oz cde times ie ** oy ALW esstIO 
xX oe yd 009 ‘oot “* *09 ‘ABN Ulea}{S eIpuy YsyIg ogt MND se" ay ** 99 MND PSSIIO 
oe ee ee O te oe ee ee ee oo ee Mad ee ee ee Mdd sSTIO 
xX ome Yd 009 ‘oof “APN WC9}S [eJUSIIO 2 IepNsulusg osz W1D te rue ta ep [CPUSIIO 
N ass) Dd 009 ‘oof “* "Od UOTYSIARN Wik9}S dyTOeg oSe {fw Sac OY “re pp CURLIO 
N oe way 009 ‘oot ** OD UOT}eZIAeN WeI1S OYIOeG osz dDW te may ES ve EUNPIO 
N ee Nd 009 ‘oot “* Od UOIVSIARN Wies}s oyloeg oSz ALI oe 2 se pp PULOIIO 
XK Ae Dd 009 ‘oot phy ore **  9uly uospreuog | oSr HOD Bae oa we py UCIPEIIO 
N bag Ss Dd | 009 ‘oof ** 09 UOTIVZIACN Wieajsg oyTOe | oSz ODN OB ous 26 ** gp B0IO 
N s Yd | 009 ‘oot "* "OD UOTeSsTARN Uleajyg oypeg of | TOW | "° ne a vy &}IGIO 
x ~~ yd 009 ‘oof ef "0D surddiys puryesz man oz WYN |" He ea ez 11eIO 
XK 538 yd 009 ‘cof cue ** "09 ‘ABN UWlkd}S JUZIO oS MLW se Fo* <8 pp CUILIO 
x are Dd 009 ‘oot a ‘09 duiddiysg pueyeaz man oSz OUN ays oy << 6. EMEdO 
xX ay Od 009 ‘oof “* “OD ‘AUN Wea}g eIpuy ysiug =. og: COND ilies ye “* gy BLIeqejOO 
N = Jd |. 009 ‘oor AVMITCY wmvy3ty) 2Q Ulojov ay 4YNOS os WAD + % + PN og PABEMUO 
at ae “*d | 009 ‘oot **) O09 adele) 2 age10jS yue ly Cz1 ALD sie ye set **gg ENIUO 
ae =I Jd 009 ‘vot “*  *OD ‘ABN Ulka}S BIPUT YsIg ogI His te ee mee ** 5» BPUO 


Year-Book of Wireless Telegraphy and Telephony 


448 


*981eq) 


| 

° 
SI 
° 


| | 
° 
Sh 
ro) 


MEEEtt tibet tl 
é 


| 

° 
y 
ro} 


*souely 


TONUINUTAL tod 


‘adreyO drys 


izle xIzZ 2 oe 


*urd zx 0} ‘urd g 
“urd ¥ 0} ‘urd z 
“ure ZI OJ ‘W's OL 


“4 zezlixinaazaarn iam || 


*Q01AI8S 
jo soy 


1) 


A BAAOMOMAAAAA AAAOA OA, A 


eae 


Oo OOO Ob OOHOKHUN YUVUOU 


*pawiojjog 
SO0IAIaS 
jo aInjeN 


eee 


009 ‘oot 
009 ‘oof 
009 ‘oof 
009 ‘oot 
009 ‘oof 


009 ‘oof 


009 ‘oot 
009 ‘oof 


009 ‘oof 


009 ‘oof 
009 ‘oot 
009 ‘oct 


009 ‘oot 
009 ‘oot 
009 foot 
009 ‘oot: 
009 ‘oot 
009 ‘oof 


009 ‘oot 


009 ‘oot 
009 ‘oof 
009 ‘oot 


009 ‘oof 


*(edAL, 
AAeoy Ul 
Y}sUsT-OAC MA 
[eULION 


2U}) sezzoJ UI 


SU}SU-OACMA 


i apes 


; Ce me 
"ABN UleA1S [e}USIO » rejnsutueg 
“oy ‘Ss Ss Ten ogee 


- ae ‘S'S eIsiod 


AACN 


** -OD ‘ABN Weajg [erJEUE*) 


ee ee 


ee ee 


oD) 


"ABN We9}S 12} UTHIO repnsutued 


AACN 


"0D yoyoed Wes TW pesoy 


AAeGN 


*O) ‘ABN UWlea}S ssouing 7 YsyWg 


“0D 'S'S Ue 
sopAg 2% SIOpPIa 


"09 “aL Pury) 


ee ee 


eIsefelsny UuoTsue}Xq  Weyse'q 


AACN 


uostiey *{ 9° 


oF ~ sayAd 9 SIOPla 


** +09 2» AayueHY SAPeTON | 


"0g UINs[oIjaq UOXeS-o[suy 
** *solg. uospjeuog 

mits ARMTIRY "D'S 2 A'T 

"* +09 *§"§ daqend 


oh. joxoeg wWiea}s prep] [eAoy 
"OD yoyoed wWeaIS [TPN jeAoy 


aur] Jopjnoy 


AACN 


"09 )'s Sree ee 


Kaen 


oury preuny 


"0D “S'S HI" 
"0D “ABN Ulea}S OyIOeg 


‘aury diqsuresazs 


"09 


"ABN UIeI}S [2] UsIO 2 Iepnsulueg 


Son 
jeornneNn 


*TeUSIS 
18) 


ve OWN PtSiedg 
Ee au HAW eisieg 


°° gg QULIZOI0g 

* yp @F9d 
edojeueg 
” aITYseyoiquleg 
** sni0jog 


** ¢, ndag 


oy eI 
vp CONTE 


zeros NWHW [044%d 
°° dHd wed 
Pp CEI hat 
a vp Ud 
i pp ULY}Ud 
op PI[PFRd 
“* py PIUOHIEd 
** os OTD Sued 
tap pp CULE 
“py OPIed 

yy TID euvied 
” (ta) oAvnsviedg 
uosviedg 

28 g, coredeg 
** Old Joqyuedg 
** gy BrUOUUeg 
py SeIOUed 


“ » AMI eulvurg 
ve ee ee rT) euyed 
‘pivOo—NIVILGE LVAAD 


. 
Cie. 6 5 Be ae OF FO we ae ose @ 
CC ye Ts Set oat i te LOM he 1c) 

. 


o 3e: tee tet re 


‘omen 


penuyjuoJ—SUOTIBIC AGIYS 


449 
| 


° 

Lr) 
° 
wy 
4 


° 


° 
° 


10nS 


Stat 
eve betel | dede | 


Ship 


Pal ls 


Peeietats 1:1 


— On a @ mans | ae ° o- ee KARN pee ADT eo eo ee Ale uzenQ > 
N se. Xd 009 ‘oof Keapey v ureqjeq) A) ur0}se q qynog oS NOD oe 2 * 08 (24.1) NAD usenO 
ed ee Pe = | AAtN — Vodowne : Weqeziq usant) 
o¥t fe eg or iS, ee ; AAeN = ZAG OS Bae <2 98 Fe ison) 
xX a? Xd 009 ‘oof a ed) “APN ways BIpuy usiqig ov1 Vo9o sP ee so py CPoNO 
— ook © —— ee AAGN —— Sua ee ee ee oe [renO 
ia 5; 3 oe pi te AAGN -- VHA “i oh # snulelig 
— Oe pion @ —— . oe oe ee AAGN pa Zod ee ee ee ** QUudAsd 
x 5. Dd | 009 ‘oSt‘oog ** aes a "09 8 10H “VW 06 JS) ae a ** og SN¥IISO}OIg 
ae ay be fF Rig Dees SACUN o AD my ad ze eutdissoig 
N pa Hd 009 y ‘ook sa Fe "* "09 °S'g uINTURIQ oSz Tan vis °* 5, Offadiourg 
N a Xd 009 ‘oof = _ Aemprey oye uvipeur) oSz WOW ra ** gp PLIOJOIA Ssooultg 
Psa 2 Xe ai a as AAGN —_ nog che °* Nod TeAoy ssooung 
N £ Xd 009 “oot oS sie ‘é yunry purrs oSI Sry ose os Wodny soutg 
ee if EO = a off a 7 AAeRN oa AAD i 28 SITVAA JO voulIg 
N penis Dei 009 ‘oof = “6g 3% yun], purrs) ost M19 oi os UTD 9810a4) ooutig 
me pe “ZO = ce = ZS ; AAGN —_ Xa ue ** Xd e81005) s0uL1g 
. Wong ict 009 ae a 3 ; e our] UelTy oSz NAW i pe “* py UPLIOJOIG 
ese ge 00 °° +07 o8ere a8e10 ee sie ue 
creeopmde _ | d 009 3) DY e8e10}g yuey, Sz1 MLD wz MLD urivymog 
URES LE OF erie > 6.1": = ical 009 ‘oof “* 02) UOTVeSTARN urea}g oyIoeEg oSz IIW wey a wy pp [S0]JOg 
Xx vs Od 009 ‘oot | a oO uvotamy-opsuy oS1 OTD Fe ah rp OTD ovulojog 
Sa ie ie = hes *p7T ‘oury sould — SUD oe ** 9) OOULIG 9sensnjzI0g 
NX re Jd 009 ‘oof / <2) "AUN Wesj}S UeIsvjeljsny o[suy ogz qs) A °° 96 ALIenboey 310g 
N = Da 009 ‘oof : "OD 29 WINGITA “M 09z ZI acl og UJOOUTT 3104 
Xx re Olral 009 ‘oof _ ** surly ‘Wog pue yiyeomuowUIOD 092 IM9 . ae gz C[QUIDy 410g 
xX ee Oe 009 ‘oof = ** oury ‘og pue yjJeomuouIUIO? 092 ZM9. | °° a ** gz SIVIND JIOg 
XG AS Xd 009 ‘oof abe? ties ORLY el LUO. pue q3]eomuourW0D 092 IMD o's eae : " 06 Aueq[y 0g 
oa +. ae, ma a a AACN — Ald ae as : astodiog 
“0D 
xX "5 tal 009 ‘oof ‘AEN ulesj}S [e}UsIIO ¥ Iepnsulueg oSz OSIN ee re ta pp CUOOg 
xX me ers 009 ‘oot "105 aseneg 9 aBvIOIS Yur], Szx Lr %s a ze SNUOg 
ac es Reet 8) = my : AARN — Nig " Fe 2UOWOg 
N eo Jd 009 ‘oot 2 ss © °* OUIT UeTITy oSz OTD or Pes ** 5, UeIULIOWOg 
Xx og OG! 009 ‘oof aa 4 ** woslirepy “fy DL Ogt ZAW ce Ba “* yp UPTOIP]OG 
N ee 2) d 009 foot | eo ee "0o9 r0) ITI MA MDIPUY oSz ADD ee ee ee ee ” O1IoJOg 
“09 
N a od 009 ‘oof, "APN UB9IS [2]UILO 3 28 rejnsuqueg osz (NIN me as ZS py ASSPTg 
a - me) — i fawn | Wastes Sie royoulg 
—_— ee @ yaw ih | eo ee e- oe AARN Se. STq ee ee ee xIUMyg 
— ee FG) rae ee oad ee oe AACN ane AD oe ee ee Jeworrlyg 
N a od 009 ‘oof — st . "7 00 9 purysoy “A oSz MNW | °° eA vy uLIydjoperiyqd 
— ee 5 a0) ais | ee ee AABN pee afd ee e@e uojoeydg 
— oe 36) Ross | oe ze 2 oe AACN eh, WOd ee ee oe winajorjeg 
— oe 2G) mania eo oe ee ee AACN tse Nu ee ee ee [etoqag 
| ‘09 

».¢ ae Jd 009 ‘oof ARN wears [e}UatIO  IejMsuTueg oSz ON Ke mE ** sp INMEYSOg 
N is od 009 ‘oof +e auUTT Joyouy oSz MVY¥N | °° ms he vy LISNIOg 
N ee Xd 009 ‘oot peste "* '09 ‘ABN Weo}g oyDeEg ofz N19 es 5 °° spNTD biog 

ue tO} ete dg 

“urd g 0} ‘urd + 

“urd zo} ‘urd 1 
“urd o€'zr oj ‘ure 6 | *° Od} 009 ‘oS? ‘oof | +: "* 109 3 uTzIeTY ‘TINquiny |. oz 45 OD yee ee weer °° ge O1USUIIAT 


Year-Book of Wireless Telegraphy and Telephony 


WNW, | 


. oto 
| oro 
ov'o 
eit ens 
| oro 
co Coo 
— | — 
oso | 
a 
REOS Os | gaS0> 
et | se 
— ov'o 
—- ov'o 
— | o+r'o 
soueig | ‘souely 
‘ad1eq) *‘PIOM 
13g 


‘asieq) drys 


Izu lx lozlxl dee lee 


| 


Miamsdia | | dddt | | sede 


*Q0IAIOS 
jo sInoy{ 


Rao jt exe : i 
Wanmaaoohad AMaAaAA O &% OCOAAAOUMAMOAO AAOAA 


. 
. 
. 


. 
. 
° 
. 


GCOO0US 


*paullojylog 
SO0IAIIS 
jO oINJeN 


450 


009 ‘oof 
009 ‘oof 


009 es 


009 ‘oot 
009 ‘oof 
009 ‘oot 
009 ‘oot 


009 ‘oot 
009 ‘oot 
009 ‘oot 


009 ‘oot 


009 ‘oof 
009 foot 
009 ‘oot 
009 ‘oot 
009 ‘oof 


009 ‘oot 
009 ‘oof 
009 ‘oof 


009 foot 
009 ‘oot 
009 ‘oot 
009 ‘oof 
009 ‘oof 


*(adAL 
AAeoyY Ul 
YUSUs[-JAe MA 
]eWION 
90}) SeljosY Ul 
SUSUIT-IAL MA 


AACN 


Aemprey weyleyD x» Uleysey YINOS 


“9 Suiddtyg puejeoZ MaN 
"+ QUry Je1S o}UM 

Ag a8 os AAtN 
OIC "PIT “014801 B OpILORYy 
oa AACN 
"0D “ACN WedIS vIpUy ys 
“*  sopAg 2 SIOPIa 

"OD FBIGeD Oye [eIOIOUIMUIOD 


au: a) BUI[eeS 2 ro} uITed wIaq}NOS 


AACN 
°09 suiddiys puejesz MON 
ee ‘+ qjoR 2 yzodureT 
"09 Aeapey UIOISAM 3891 
AACN 

‘oD Ydeisejay eurgD 


29 LISE]eI]SNY uvIsUa}xq UW1ejsty 


ee ee ee AACN 
*0) 


KeAIeY UI9I}S9M YON  UOpuoT 


-* +09 239 AUIIM ‘ssouIny 

s, "+ yoH » yodueT 
UOTJEIVOSSW OdEAILS joodieary 
"*  WOIQTY 2 TITAeS “Megs 
"0D UINIJOI}Ogq UOXeS-O[sUY 
** 09 Yduisejay uozewy 
‘09 Suiddiys puelee7 MaN 

uy "* HOH % qiod wey 

os e- AACN 

ee ee oe AACN 

** "OD ‘AEN Ulva}g OYTOeg 
"OD “AEN We9jS eIPUT YsiqIg 
** *OD ‘AUN Wealg oyTOeg 

Be O- 3 UOysUYOL “A 
"OD ‘ABN Ulv9}S elP Ul YsAG 


‘oury drysures}s 


ica 10389 A, _— 


panu}}u0>— suoneig d tYys 


“Sait 


jeornneN 
ul 


asury 
YeUION 


aLW 
awa 
qOWw 
INW 
VND 

aso 
OWE 
AMW 
NAW 
asw 
awa 


Caw 
Z14a 


LOD 
ONW 
Law 
CIN 
MTD 
dZW 
NID 
OUW 
SdN 
ATd 
xTd 
ugha) 
90D 
UMN 


LAD 


aod 


"JPUBIS 


2D 


08 e1s1ATy 
ae °° g2 BYLVINUTY 
pp EYSNOUILT 

uvWepIy 
* 5, SOI}SOJT B OPIeOTY 


“* aqqqry 

oe PMO 
" °° 5, UOZLJUSIAIY 
a **- gerog 1910}SOM 
fat °° 9g UOIINIT SOY 
ee “ee pie ud 
gz CIONUIOY 
"* oy QU 1PUeIquIEYy 
ue og LOOPUIOY 
ajodpayy 


a "eet og TOPIOOON 


ee ' @e 


oYeuso]qeY 


a ** og SLOT EY 
ors pp WOOuueYyeddexy 
vp (oeydeny 
sa os CTW 1vsuey 
Lg °* 5p VATJESueY 
op UTJOURRT 
ei °* ger og SOUP 
eo. CIUHPY 
py UINQOVA 
ucodeyY 
asIOyvoury 
vp ondyine) 
Ne pp VOTING 
vy PJOT[ING 
she °° 4, eOWUUIONC) 
vie roa Vey equiltand 


*‘pivoo—NIVLTEA LVAD 


— 


*ouIeN 


| 
| 
| 


43} 


Ship Stations 


ovo | X 7 Dd 009 ‘oot ns ** "OD JJodsueIL [IO a8eq o$z aNW a = ** gp OZUZIOT URS 
ot'o xX Wa Jd 009 ‘oot mis ** ‘09 WAOdsueIT [IO 2I8eq oSz di w =8 eli pOUNIUOIaf US gy 
obo x eee Dd} 009 ‘oot "1 * +09 qaodsuezy TIO ofsey ose ZING 9h Sorat hp ORR ES 
ovo a i Ses Nd 009 ‘oot re ** -og Wodsuely [IO o[seq oz OVI rig fa pp OLIOSa1N) ULS 
oto X is wid 009 ‘oof "* "OD ‘ARN Wo} eIpuy ysiIg oN eee OL) a ae me vp EJOSUCS 
ot‘o N be Jd 009 ‘oof ve ** "O° yAodsuLIy [IO epseq OS tN RE Tbe a * "pp OUTOILI ULES 
ov-o xX lees Jd 009 ‘oof tS ** ‘od yr0dsuery JIG opseq o$z AWA hts & pp Oplenpy ues 
ovo x vs Dd 009 ‘oot "7 8 t09 yodsuvry IO eseq ose NVI aie ve OULISUNCT US 
— ee ee zt ay 5 ee se oe ee AACN — MS oe ee ee redidpues 
ov'o x ss ie 009 ‘oot ~ es “*  soury ueulal gq Ost AM i vp IT@H Uopues 
Si por: ee gy <= ce ee oe os AACN eas SING on ee oe Agpues 
es xX & ser | 009 ‘oof =| “py “09 o8eTIIeD wy o8v10)g yULL Sex HL! oy ie ze JOSOUILS 
“09 
ovo Bid as Dd 009 ‘oot “APN W9}S [e}UIO ® Iejnsutued o$z IWW | °° rs pp 8F}OSTLS 
‘wd zi oy ‘urd g 
“urd Z oy uld °% 
iB ae) “Ord T,0F7 Wt 8. 06g] *r y & 009 ‘oof f "* "09 Y SUOS ‘UOSTIM “I oSz IAD oe = oe pr OWLS 
ov‘o X hes Od 009 ‘oof “* *0D ‘S'S Treuyong % uweUulel| gq ost DEO a Ae “* 5p PYURpyes 
oro N a Dd 009. ‘oot Pee dis "09 B IleM\ Morpuy o&z TEND | OS ee eres 
= = ee Bea) vee; ee ee oe ee AAGN rake dod |acroier ee ee JUZOUTA “3S 
oro xX =A ad 009 ‘oof a “y ** *09D °S'S JeATOeW og YuNd +3 as “* os OUPNT *S 
O1°0 N “ww Ud | 979009 “OS P ‘00k | °- °* ACMTTEY usloysey yeaIy of! MdD sie Zk oe S1UqsI9}0g 1S 
"Od sInoqieyyT 
Soro N i Jd 009. ‘oof 29 sAempley ore[ssoy 2 prensysiy OzI WAD a: aS "* 9g YOU 1S 
ovo N 4 Jd 009 ‘oot oe Aempley oyloeg ueipeuey oS1 qIy a as pp AI) 851004) +4 
4 tes oe oe O te. J ee ee ee oe AACN ats nog oe eo nog 98100") 96 
‘OD sInoqieyy 
So°o N Ss od 009 ‘oof % ShEMITEY oTe[ssoy x» prensysty Bee | TAD ny a "* os PIARG “3G 
"OD sInoqiey 
Soro N ae \d C09 ‘oot 239 sAUMIICY oIL[sSsoYy 2» piensysyy oc1 [AD ae a ** og MoIpuy “1S 
oto X ik: \d 009 ‘oof aS “* "09 ‘S'S PpuowMeId v1IGM, o$z Lda an sie “* pp AIOWILSES 
ovo x im Od 009 ‘oot 7 ***09 "S'S PuoweIg o}1TM o&z TOW a Se ey re WIYIeES 
oro xX aa Jd 009 ‘oof iz es “*  qeynbieg “y “Yq o$1 ZLW 33 a = * "ar PIQeS 
oro X st \d 009 ‘oof Oe Aempley oyioeg ueipeues OSI NIW mi ae “* 5p PLUSH Nay 
a ak ee “"O ap ee ee ee ee AACN kao 90g | ee ee ee ** Tjassny 
ovo ».¢ oa Jd 009. ‘oct #3 ct ** 9UrT Jes OM oSz OMI a = 3 pr OTUNY 
ovo X ** Dd} 009. oof oie seury ueugeg. | Ss ARN [oS w IPH proyny 
pee | SH oe "oO wee oe oe eo ee AACN ae wa ee oe ee oe Aqny 
ot‘o xX : oe \d 009 ‘oof ere ‘09 surddtys pueyeoz mon oSz ayn a fe “* 4, nyodeny 
ov-o xX Me yd 009 ‘oof oe ‘oy suiddiys puejesz Man oSz VIN = oye 4% 6, OUIYeENY 
oto xX axe Xd 009 ‘oof Pe yi soe aUTT Jeprnoyzy oSz ZWD “is “* gp Q8ULIN UO}SAOY 
plans eae ee 2510) ee ee ee ee ee AACN —— OMA ee ee ee ysITeAOY 
pean? fay oe 5) ae oe oe oe ee AACN eS Wag oe ee + - say jehoy 
Rate aad ee ee oO oat ee ee ee ee AAUN pecs Vad ee ee ee ysingxoy 
etc x ie -* & 009 ‘oot of "* 481d “A “H snaeysns Ogi aM) aa "* 8" gg BYSUGAOY 
ovo X by Xd 009. ‘oof zie 7 "OD 29 ouO}suYyOl “A oz SVD ae ae ** 5, oIOWUE MOY 
oto > aS Xd 009 ‘oof st *09 Surddrys puejeaz Mon oSz aM pita sh oe 6. EN1IOJOY 
ides ae oo aa aa oe oe oe oe AACN a ING oe oe ee ** raqVOYy 
oro > “ve Jd 009 ‘oof sie vik °* WOH 2% y10dureT ogl AYN 2 Mis = pp T}JASSOY 
oF'o N ie Jd 009 ‘oof a “? ‘OD ®% TIOM MoIpuy OSS a a Sh Be os pp JlIosoy 
oo Xx os ) d | 009 ‘oS? ‘oo€ | -° ‘od sutddiys puejeoz mon 07% VAD) ie = og UOWIUIODSOY 
Pes a ee “Go aa ee oe oe se AAGN tah AOD wes oe cary AO oLresoy | 
‘09 
oro x zs Jd 009 ‘oof peeks Wes}G oUTUesIV 2» YsnUgG oSz MD epee c us yp (CT) BulIesEyY 


: ETE re re PE Oe TP ame pobre oP ae biaain wl eb aidbltie 8 Ai ee i oe 


¥ 
Loy 
i 
od 
: 
= 
y 
= 
3 a ] 
ee 
he 
* 


+, ',3= 
| | | | | | | | |! 


° 
ph 
° 


eae eS i a 


° 
% 
Leal 


oto 

j oro 
ov-o 
oto 
ov'o 
oto 

*souely 


lstel alah Ae tale 


*souvIy 


*asieqy 
WINTON 


*PIOM 
Jog 


Year-Book of Wireless Telegraphy and Telephony 


‘a8req) drys 


009 Soo€ 
009 ‘oof 
00y ‘oS ‘oof 


009 ‘oof 
009 ‘oof 


| 


cere, a 
HOO MONACO 


009 ‘oof 
009 ‘oof 


009 ‘oof 
009 ‘oof 
| 009 ‘oot 
009 ‘oof 


009 ‘oof 
009 ‘oot 
009 ‘oof 
| 909 ‘oo0€ 


009 ‘oof 


Oe a) 


C5, OO Oe 


sO Ow 


° 
° 
° 
. 


009 ‘oof 


009 ‘oof 
009 ‘oot 
| 909 ‘oof 
009 ‘oot 
009 ‘oof 
009 foot 
| 009 ‘oot 
009 ‘oof 
009 ‘oof 
008 oof 


AG) 
Py Ay AY AV AY AA AYALA, OROOA, AAA, Ay Ar Ay Ay Ar O Aa 


| |x Xxexeme lel lx zzxzlaazania Z| le | teed 


OOOSOUOOOUOS 


\ 
| 
| a | ces 


*(adAL 
Aaeay ut 
UPSUST-IACM 

SODTAIOS jeWION 
| JOoInjeN § 64}, Seto Ut 


| 
Q01AIIS , | 
jo smoyy 


*pauliojiog 


*PYI “99 a8ertie) » rer yuey, 
“PYI ‘07 aseIIVD ® adV10}g YUL], 
ih sti? qdersojeL UJ04se 7 
AACN 
OUT OLMIS 
"0D “ARN Ulea}S EIPUL ysnug 
AACN 
AARN 
“* uy UelLV 
‘o9 
Avmyed u19}S9M\ YON » nOpuOT 
AACGN 
ourT Joyouy 
oury UeTLV 


ae 


ee ee 


ee ee ee 


21188 uoluy, 
AAtN 


ee e ee 


ee 


| Avmyed 1193S qynos 2» uopuoT 
| "* 9UrTy UelIV 
| 8) 

| “Ae N uree3S Te}uoHO *® IepNsulueg 
| . KACN 
| SACN 
| proypog Jo axnd 
| AACN 


ee ee ee ee 


ee ee ee 


aur] paeuny | 


‘solg uOosp]euog | 
"09 ounce %® o8e10jJS Yue 


ioe *+ +09 yr0dsuriy [10 os8eq | 


‘oD yJodsuery [IO eeeq 
"0D “ABN ures eIpuy ysyig 
‘0D Wodsue.lT [IO hac 


‘oD yrodsue1l [IO apse d | 


ee ee 


‘gury diyswes}s 


‘09 Wodsuriry [IO esey | 
0+ wodsuely, [IO FJseu | 


"09 Wodsuesy [IO eseq © 
** *o7 yIOdsuUeIT [IO speed | 


‘oD wodsueiy [IO 28a | | 


“SoTTN 
yeorjneN 


' ssuey 
| 


“ga COUOGEYS 
ze PAONDIS 
get og AAW [PUN UES 
OHA [eulues 
og UCISIOS 

vp EPTP9S 

rs eyPAOS © 
981n00S 

yy UETOIS 


og ©1}09S 

OWE word109¢ 
pr PIPUDDS 

v UeIAeUIPULIG 
sy CIUOXES 

yp UOXES 

NIN eseArs 
pp PTUINYLS 

zee }ULPES 

ow AMIN brutes 
pp UPIUIPIeS 


ee ee ee 


vw AWD eIUIpIes 
UgIeICS 


-* oyddes 
oy MHW ostyddes 
qHa ouyddes 
pp OULIOJOZ UPS 
** gp OFToTeA UPS 
** 5, ouRrqIQ, ues 
ae ne + 4, OSITT, URS 
pp PIQJULS 

* *5p QTJSIATIS US 
** gp OPIEOTY ULS 
“A A ** 4, oIJOUQ UES 
pp OLIEZEN ULS 
oy OTOTN URS 


‘pHvOO—-NIVLIGE LVAD 


—— Oo 


| “owe N 


452 


panujjuoy— 


suoneig drys 


453 


Reber Lie il? tt 


Il | 


10nNS 


Stat 
| 


Ship 
| | 


Pte koko 


rth | 


xX OC Ydj| 009 ‘oof sie ae ** uosiiey [2 +71 oSz dHWN oe a °° yy URUISI}ZEIS 
x ae Od 009 ‘oot 0D °S'S UCOLIOWIY Y}ION 29 Y]OFION oSz VID ea ah “" py JUIOd JIBS 
xX ae Hd 009 ‘oot ** 9ury “Wod pure q}]eeaMuUOUIUIOZ oSz IVI ae a pp CLIOJOIA JO 1e}g 
x oe Nd 009 ‘oof "* aur] “wlog pue TyTeea wou} oSz SLI sie ** gy PULT}IOIS Jo 1e}S 
xX ie Nd 009 ‘oof oe sie Disp OUlnP IETS oSz AWD ae 20 py PULIAI] JO 11S 
xX = Dd 009 ‘oof * auIT ‘Wog pue qi[eamuoUIUIO) oSz ZRY os = pp CIPUT JO 1671S 
Xx ee Dd 009 ‘oot * QUIT ‘Wog puke Yi;eomuUOWUIO, oSz MV ee °° gy PURLSUT Jo 1v4S 
xX ee Sd 009 ‘oot eo oury “WO pue qiTeomuouUIOD oSz HVWN oi °° gp VL[LIZSNY JO 1e}S 
x oe Dd 009 ‘oof ee ** PY] ‘OUrT TPA ofr CANE ieee tS "gy ToMsurds 
oS eo LOY 6: wie 2° oe ee AABN ae LW oe ae oe ee aigyids 
are oo “-O ae o° eo ee ee AAGN ens Idd ee oe ee ee xuryds 
— ee eo O Roce eo oo oe eo AACN es Saqd Cay eo oe azyerreds 
pes ee oo O tie ee oe oe oe AARN be SW oe oe oe yMeqmMorseds 
ne oe "Oo ae ° AACN = Add ee oe oe **zoyueds 
, KO CES) 
X Ke 2:4 009 “oot UvolIouTy qJION pur HjOJION OL Ea ee er vy JOTTA Ut9}S2\ YINOS 
X oa Od 009 ‘oof "00 °S'S ULOLTOUTY Y}ION 7 4jOFION oSz ZA ne ay WUIOd YINoS 
— a aC = AACN — Hod 29 “ie ** gojdureyjnos 
ce 
N oe Dd 009 ‘oot “ABN Ulea}S [e}USIIO ® Iejnsuruseg oSz aNw < Ry 2c yy UPPNOS 
‘ure z2 op ‘urd g 
“TE BT Ty Oy Ue 105° yd 009 ‘oot "*  *09 UOTJeSIARN Wesjg oy1oeg oSz CIN se ae OF ¥p ©} CIOS 
‘ure I 02 ‘UI'd g 
“urd 9 03 ‘urd ¥ 
“urd zo} °urd r 
“urd o€'zr 03 ‘ure 6 | °° Dd 009 ‘oot it ** "09 “ABN UIva}S JeIopag Szz doy» se se os AO) JOS19UIOS 
“0D 
x S Dd 009 ‘oof “ABN WeI}S [&}UAIIO ® Iepnsuueg oSz MIW <¥ eo oe py TTEWOS 
X oe Dd 009 ‘oof °° 0D ‘ABN Ule9}¢ eIpUy ysnig O£I HOD 2° nue oe WiLiejoS 
0D 
xX Soe Xd 009 ‘oof "AB N ure9}$ Te} W911 29 re[nsulueg o$z {sw a ne ae rr €14090S 
a oe 20) — ° AACN aa Sa ee oe oe ee adius 
aes ee ee O ae, ee ee oe ee AACN | dena Una ° ee ee IsYStWUITyS 
ee ee LON: aes ee 2° oe ee AACN —— Xda ve ee oe Yoel drys 
x ze Xd 009 ‘oot a aA a} B0IPUAS Ulyeg 06 N09 oe ** 99 AIPMY preyOTY IIS 
— ee ee O ectie eo eo ee SAGN es D9 oe ° ee yO SNS 
xX oe 3) El 009 ‘oof "* — *02 ABN UlIe9}S eIpU] ys oSt MOW $50 vp UOSUIEPY AdAIvY US 
— . Sd 009 ‘oot "g ‘09 su ddrys 1a}suturjsa,, — VAA Ra pp 010d e3UIS 
ne) 
x a Jd 009 ‘oot “ARN UWIea}1S TeUelIO ® Iepnsuluag ose AWD as fc 28 pr CTUNS 
= a ee 009 ‘oot SHIOM “TAL B “dD ‘Toqqny eipuy oI CAS) cc bat i _ tet 98 UMOJTOATIS 
N rs Od 009 ‘oot ** oury UeyTy oSz NOW vs a ; vp UPTIONS 
“09 
x fy Od 009 ‘oof “ACN WeaIS [ePUSHO 39 IepNsutued osz OWS ie MS “" 5p OWD PNDIS 
— yd 009 ‘oof ouI'T dol tig — NAA ae i pp QOULIG BSoWleIS 
‘ure I oj ‘urd g , 
‘urd 9 oj ‘urd ¥ 
“urd z 0} ‘urd 1 
“urd o€°zr oJ ‘ure 6 | °° Yd | 009 ‘oS¥ foo€ | °° ** "09 ‘ABN We94¢S Telepay of€ HS9D oe se ** 9g errysdoiygs 
x aie Xd 009 ‘oof “* "OD “ABN Wes} eIpu] yszWg oft *| HOD sts SAS creel py ETeILYS 
— a¢ "? J | 009 ‘oSt ‘oof | °° ** +09 Ydeisajay uleiseq ovr MAW oie "7 ser og UIOGSO PIeIIYS 
x # Id 009 ‘oof is j OD 8 AUTIM SsoUIny o$% dNW me ‘ ** pp Feopueusys 
= eo oe re) ee éo oo AACN aon UW ae ee ee exeIpleys 
i ee Haye ae: ee oe oe ee AACN ERY Wd ee ee ee iicaasictcaiihaail 


Year-Book of W ireless Telegraphy and Telephony 


454 


ya 


ov'o 
oro 


*souedy 


*souely 


*PIOM 
Jed 


*gsi1eqy) 
UINUIUI, 


*asreq) drys 


feeg 


ged¢ 
AQ A, i og 


~ an 
cy 


AsO A gg 


Saeq 
g ae 
ah too 
n 


Qawo - 
Inz 82827 x |ozn lame ll ie Kae 


wo 
o M00 


g SA. 
fo.) 


280 x 
egos 
Sede 


Ize | il 


*20JAIES 
jo sinoyy 


OO. 
OMMO ONO 


-ttg oG iG 


O-U og oy. 


eh aia; 


*poullojyiog 


SOOIAIOS 
jo onjzeN 


A ROR AAOMMOOCOR, Ay AyA Ay 


009 ‘oof 
009 ‘oof 


009 ‘oof 
009 ‘oof 
009 ‘oot 


009 ‘oot 
009 ‘oot 


009 ‘oof 
009 ‘oot 
009 ‘oof 


009 ‘oot 
009 ‘oof 


009 ‘oof 
009 ‘oof 


*(edAL 
Aaeopy Ul 
Y}SUgT-oAC MM 
[euLION 
04}) Serzayq Ut 


SU}SUT-OAC MA 


209 
“Av N wees Te} USI ® Iep[Nsulved 
AACN 
se AACN 
wy oe AAGN 
ee . AACN 


* pure 


ONT JO °04N).°S'S -uoluy 


D> 


“pyT roy. eerie x» Aste ue L 
cv fa] yosoed we9}S prey [eAoy 


uosiiieyY ‘{ pue'y 


OOS S Hee ek oe eee 


105 x» suoysuyol “Mw. 
AACN 

‘OD [IO Weooury-opsuy 
*0D % SPM AoIP UY 


“PYI ‘asinon sowmef | 
AACN. | 
3 eury Jopynoyy | 


** OD ‘ABN We9}S [eIEpeT 


td 


09 ‘AIM O'S F AT 


"0D "ABN Ulvals [erp 
°0) 8 IPM‘ V 

"ABN We9}S BIPUT YS! 
AACN 


AMD pue depuis L ‘19}}0g 


2) vanejoryeq uoxes- -O[3 UY | 


AACN 


es eury IeyS HUM, 
ae AAGN 


AAGN 
709 25 3 WRUd 


my euTT SULIMOg | 


AACN 


‘eury drysureeys 


“[eUsIS 
120 


. wd ND eLIAG 
, ss uaidAS 
ee ee ee e1ajhs 
os 2INS}JIMS 
ee ee ee VIMS 
“a * pp F2EMS 

pp CLOUWIULMS © 

* Ses 

2% pp COURMNS 
ye pp OLIOANS 
** ge IMD !91}NS 
oe ‘* dad fens 
"+ py OBURID puLpIEyINS 
% _ 02 SAT XessnS 
ke “" os OAW Xessng 


og AOIINS 
“"sy Jeng 
py VPEING 
** qradng 


** ssAND AIOBNS 
“* OME ALOIS 
i pp OIAONS 
** Cq guLTewqns 

snquiol}s 

eae Inoys 
i in yp UoYdayg 
me "> |; ,ONeTdoIS 
oe aC --gouneys 


‘PIVOO-NIVIAE =LVAD 


"swe N 


penuyu0)—SUOT}BYS diys 


| 
| 


455 


Pig OE bt 
lek Hey 


fot” lect) 


° 
& 
~ 


Ship Stations 
ey 4S af SS 


bl ie 


| | 


erm Pet | t | 


+ 


° 
Tite 


| 


= 18) — - Z z AABN —_ ANG axe ** €1 “ON yeOg Opedioy, 

nose oe . O fa ee eo ee oe AARN <a xn eo °° or ‘ON yeog opedioy, 

mes ee aa) Ninian ee ee eo ee AACN ar MOA ee eo * a1 “ON yeog opedioy, 

=m or) -O a a ae es Oi AACN aa MN@ oe 5 ‘ON 180g Opedi0y 

eae ee °O res ee . ee ee AAeN tests, ANG or oo + *ON yeog opedio{T, 

As ay Seyi t Sua ce ee 50 oe AAeNn <a B AN ee ee € ‘on yeog opedioy, 

=a < Ve" yee oe oe 20 oe AAeN ie ANG ° °* Z°ON 7eOg opedioy 

oe e . fe) ae ee ee eo ee AACN = ang ee soe sy ‘ON yeod opedioz 
‘urd or 0} ‘urd 9 
urd $ oj ‘urd z 

“Ord 107 “ure gel. * Dd 009 ‘oof a3 ** 09 29 SUOS ‘UOSTIAA “I. oSz Sqy) 1) .** a **»» SAD OFUOIOL 

x a Yd 009 ‘oof hed “09 “ACN WIea4S BIpuy ysiqyiig oLI £OD .* sie zi pp CITIOL 

_ ne ®) — ae AACN fe HOd ee ee ee ee yo10T, 

— pie) a ee ° AACN ie JHA ee oe ee ee azedoy, 

XK Jd 009 ‘oof eS "09 guvane ames MoN oSz aq) oe ae °° g, O1LIeSUOT, 

xa Xd 009 ‘oof ae Paced £02) ite) UedTIOUIY-osuy oSi AWD oe oc py CpueMEUOL 

x Dd | 009 ‘oS? ‘oofe | -- ay "0D 9 }10H "V 06 CSN) Vice: ae ae ** 9g UCL 

= “Oo ee +. os os Kaen ime aNd ee . ae °° $sorstL 

es e0 oO 7 AACN ath MOG ee ee ee oe ost 

ee ee Oo Seated ee ee ee ee AACN aS Hod =) oS Jstogpuny T 

eZ ee O ee ee ee ee oe AAGN ne AMG ee ee ee asyseiyy, 

eiastee ee @) Pee ee e ee AACN a awd e ee ee ee uroyu ty 

x od 009 ‘oof "0D ‘ARN Ulea}g BIpUT YsIpIE oSz AWD oe pp EMSTON TL 

ae ° <a) a, ee AAeN MES TA eo ee ee oe opgsty Ll. 

—s ° ee 0) — eo oe ee . AACN — Mdq ee ee eo Mdd seul 

pea ° ee oO x ee ee ee ° AACN ac Nad ee ee ee “*snesoy_L 

N : Od 009 ‘oot ee ‘* 9ury Usepreqy oSz WOW ss v WOW Sepoystureg LT 

N Dd 009 ‘oot ae "09 Batis ek Tees Lev yesoy oSz Oo} Gi9) a a -w OND soueyL 

—_ : 2G) a— ss - £ACN — {dq Me : * (dq sowmeqy 

eae ° ee O as ee oe ee ° Aaen Es ONG eo ° 1OIADL 

N : Dd 009 ‘oot zs iy me aur] Te1S OITA oSz OLN “3 oy VTUOPNIL 

X y d 009 SoSr foo€ ee ee ee 9 » YOH ‘Vv 06 {s9 ee e 08 I90ne TL 

Paee mae @) am ee ee ee AACN aahes GNag ee ee ee ee JsoL 

= ee O ets o- ee ee ee Aaen as Lag ee ee eo ) eheack g 

N Jd 009 ‘oof OG ie "* WOH 2% j10duey] oSz Nqd .s Om ** 4, WosAuuay 
urd 21 0) urd g 
“urd ¥ 0, ‘urd z 

“ule ZI 0} ‘UI'e OI Xd 009 ‘oot (0D) ABN mais ssoulIng @ YsHItq of1 AOD ale She ** 9, UILIosseuay, 

aa 6) = AACN — 9d +s Oe Xs alreroulaT, 

*O) 90UeUD4 

»¢ ae ig 009 ‘oof “Ue % Uorjonszjsu0D ydessayal ovr fow sks oe ** eer og CLUODTAT, 

x ee Vid 009 ‘oot ‘Py oe UreaiS EIPUl ysuig oSz LIND ‘ ss So yy ©4599, 

aes ee ee O was AACN coe NS ee ee ee ee jeoL 

x ie dar ef 009 ‘oof "PIT “0D a8eli1eg 2 o8e10}g yUeT, ovi MSD oh oe o* gg (XULIVFCL 

> i gece f 009 ‘oof Peas "0 eseliie) 2» @8P10}$ yuey. oFr 0 3 a °° 9g BSHTeISe TL, 

ay 7" "Oo ee AACN — VNG aie oi “- aejae 

x be od 009 ‘oof at He **  zaqsduegq IJeprq. oSz TZW || °° hs py Genbaey 

x a Sara 009 ‘oot "*  *09 “ABN We94S eIPUT YsiyIg of || MWD | °° \ ta vy EQOIL TL 

xX = 2 Sd 009 ‘oof 28 "09 ‘ARN Wea1S eIpuy Ysiyig oSe || GWD il °° oe oe corre 41150 fs 

xX ey 009 ‘oot Ae 0D aseyIIe) 2% 98e10jS yuey err || xen +1] °° o9 ais ge CYCMIEL 

x Dd | 009 ‘oS¥ ‘oof | - “i ODL AIOE BV 06, || HSS || °° ve ** 9g SnIqAqaeL 

a“ ras Ms an mene AAeN Se eae 

x wal 009 ‘oot ** 0D ‘ABN Ulva} eIpUy Ysig of | MOW | °° <: aie vy EpeXeL 

™ Jd oy ree py UTE L 


009 ‘oof oe ** UOLQTY 2 [[IAes ‘megs oS | TMI a: 


| 


909 ‘oof or “07: “Aen wreays eIpUy YS | 


eee ob" x oii ti ey 
—_. ov: , uy f ai 
Gz. ae x a 009 ‘oof os " Avmrey ogroeg uerpeue) 2s oo 
pea . ee ay A ee ee 
ee we Be i) d 009 ‘oof ae pie ce our] ‘hasty o+ on 
o aire Oo —-s 2° ee ee ee “SACN ate a vb elueosn | 
ae ees x oral 009 ‘oof te ‘+ aur, uorutul0g oe <3 sees 
a y x Dd 009 ‘oot sey +09 Surddrys purlesz Mo °- beck se ot i 
ae, e is N Dd 009 ‘oot om, < ancy wen os ie ye abe ee 
ki 2 us x Dd 009 ‘oof os es “+ ury eis oTUM ie : "ba pp UPISIUN 
= = ovo N 5 q 009 ‘oof - sy . bal spite: wee 
= ovo ‘ fis ** "09 "6'S-03ga es < 1 
eee ‘ ey Mae. | 0 real aay fioy | ose | ag) fs: eee ee are 
= x rine | x : Xd 009 ‘oof a ae : oury Lee ote dod ie ay “ovary 
BY an ot: | x ** a-| 009 ‘oS¥ ‘oof | ‘°° os Os Sema mentee oSr ye a - Ree 
= Rue x : HE) 009 ‘oof woe ee “+ sourq neuter se Ocz age oe ‘ 2 zzt og 29} }TWSULIL 
aN oe ea xX y a 009 ‘oof ee ary ‘PHI ‘spleuTlo sojIqoT oSz dH aes se b 2) Il’@H pioyery, 
= - 1a x Dd 009 ‘oof ie a gga: ie v» ([A) CHW O70], 
“« SO Pa BAT 2 SIOPIA oS OWN : “? oe 
8 me ei O ae. / ° ae re ak pp OJONSNIO TL, 
“y | ie Oo BA a - ie i N SOS Ls **9€ ‘on LOG Opedi0y 
Re a et ol = "oO — Nat Ag aes esigae coy Ree hae ke HORT Nis °° S€ -on 3eOg Opodso], 
qQ es Be =r. -O os Pee ee es eee aes JOSE ¥€ “oN je0g Opadioy, 
= = = teh -O ae | + a < 2. rete he ean HORS py * €€ “oN JeOg Opedio_L 
S KA — as -O on 7s he i. a cae on TOG he z€ “ON yeOg Opedio0y, 
~ = aa ar ie em aes Wes eth es pepe oe qod | *. 1€ ‘ON ye0g Opadio], 
& me) ae =e “OQ — pee = JOde | 2. o£ ‘oN yeog Opedioy, 
ee —_ Se x ee? — pines: - qOd | **. °° 62 "ON EOE opedieg 
Seed ae 6 ie seid | aS YOas es ** gz ON }eOg Opedioy 
Be — — Ae ie) —_ AARN =e ZNad Ss °° CZ°ON 3eOg Opedio0yT, 
3 = fe oe Oo ras ae or OS oe ** ¥Z ‘ON 300g OpedioL 
W ns Ts 6 es mete | ses ORAS ** €z ‘oN JeOg Opedio_y, 
S aS = = 6 | yi eerie ars asa : ** 2 ‘ON }eOg Opedioy 
SS a aa | ae 6 iad peas ia Vout te ** Iz ‘ON 380g Opedioy 
N —- | ae Oo Woe |- +. ty ss AY ye ge oO Oe ee ** oz ‘ON JeOg Opedio_y, 
= aie = EAR rae IE OE eed eg eee pe ee 
aes Feri, I Pas 29) zai eee etme to. ares = znd | * ** gr ‘ON ye0g Opedio], 
S = a = AG ERE eee he es Ng Vn ee en 
nt Z ee | = Oo Bae < N a: Zad Sty °* OI ‘ON JeOg Opedioy, 
S “sour ssoules - 0 = re te ANd | | ** STON yeog opedioL 
aS if XNd aS °° PION JeOg Opedioy, 
; : 
S ag a Ce er eee ds pwoo—NIVIVEE LVLUD 
ON ‘as1eyy ‘PIOM eur =< ere en po | ere 
A | Wawra ree tale: | ‘(ad ST, i. 
*Q0IAIOS | savor ee “STL 
| t *poullojiod Y}sUgT-JAC MA soar | “TpPTe 
: JO SINOPY SOOTAIOS eULION | “sur diysues PEO ee 
asiey) digs jo o1nj¥N a) see wi | oe age pieihe wo | “OUUEN 
| SYISUIT-IACM | [eWION | 


Sete a TL ee SST aS 


panuyjuoy— SUOTJBIY dryg 


456 


457 


‘OOUG 


aS a 


e 
° 


e 


° 
i’e) 
° 


L} | 


° 
fe} 
“4 


OF Ce 
nt 
= 


7 28 © 8 
ORL SO Ol Oe OE 267 6) a. et ta 


230 26 OO OG +m sc: 
MOMOMAOMAOMOORAMOORMAA,A, 


Ship Stations 


IxlMezazmel ll llazalalazlaziziliMeal lala | 


‘8 -UGOUDKD?EE: 
BOMOMAAAAUAOOOO 


hi ol i ag Ss a 


4 
a do 


“OO 


OO 


Reed ttl leit 


° 
wn 
° 


MAZMdMoMdM Moe | Lotz | pede 


BAMA AAA AHOOMAOMA O 


OOVOHHU0UG 


009 ‘oof io iy ‘OD ® wostiiey ‘Mo OSI | oe aie oC 

009 ‘oof =— | te "OD ‘ARN We9}¢ LIPUT ees) ozz aoe iaeere ae oie te Baty 
O09 foos 20% ROSIE EL MOD | Te tle es ee een ee 
009 foot i es ee ** eUry UsiLv | ose NOW |: "oe NOW UerMBITA 
<5 oe ae ote és vat = | NN@ | . oa ian 2) (0) Gh 
oof ay "OD yoNe WIkaIg ur jo osy | 99 | Bik oe << Peete ce 
009 ‘oot LL LD 799 edesgeqay sp ncn Lapeeors) sid ECLOW artis ieevem Neer eg Cae 
my ; * re ‘ heh Pete PANCeLNGL Savoye ee TING AORTA 

= N Ae $0 re -*yUeyTSI 
er 009 ‘OSF ‘oof a 2 Aemrey nroyseg aan ofr Aao af: si ‘i oo CUT 
si, =: Me eve. hes "Se SHOP IE A 
SMI | 08 NAM orn Se NATE sepoinid 
ang ‘cof og samy wemig une ose GH 1) 11» HSU te eaoitA 
009 ‘oof Soaypey meqieg) » w93seq manos oS oo hits ee 08 dD PLHOWIA 
7 Bc Bis | ian INET as lite vy ETOVOLA 
009 ‘oot ee iy i HOH, » ped oSz | ZEN ox 30 sie sp SIIISOA, 
= ce yoq °° ae 5c -* WOUIIA 
OO PONG 11 ES Bou veeitodute 1 1) Sota. ey Cerny cl oo eal ee eeerened 
ee ee ee ee sae Fre {oa oC ae % fod seca b| 
= AACN — Oh ees Bg : a0UevasUa A 
Se RN aR A OREN | Js SR ee na te ee 
009 ‘oot ee ce ee Ie4S ou AA | ——s oe ee oe eo °? See 
009 ‘oo: ae o ‘OD Y uOYsUYOf “MSs z MAD | °° . . » IOWePIA 
009 ‘oot ie ae “* WOH yodueyT — okz MIW | °° pe eh uvqneA 
009 ‘oo¢ 29 a0 ** WOH ¥ Wodwey oSz ZIND ae 9 Og pp LIeseA 
009 ‘oof **  *OD “ARN UleaqS eIpuy ys © 002 WwaW a. ie ue py PAOSIVA 
009 ‘oot a 29) "ACN W935 vipuy ae | oSz TSH Qs on oe Ape ON 
= —_— ACT leaes’ ae oe prensue, 
009 ‘oof es 2 yy: ; si Al } 082 SM) a a vy PSAD JULTTEA 
ren | aon dod a a “* gO FUeTLA 
009 ‘oof es st = oury ueoloUly oL1 Chee ie. OB? <* pueiepea 
a= a8 — HNa |: oe oe ve ysp 
009 foot _ “APN Wea}s ouljuesiy » Ysa / oSz ZOD ote a9 om (lq) oAeNSNIQ 
009 ‘oot | ie eae “ACN quaeetS igi: he | ogl eS es 9 tell tase i. ‘ pp CUPTID 

ass ees Se me ot eve aA 
009 foot ew “a ** "OD 'S’°S tuntueiQ ‘ oSz avn aN Oy " art er 
009 ‘oof | re "09 J4eN ea} PIpuy ystjlig OgI | OOD 2° . : rr Epedy 
5, |i a f : 8 eee | ANG oe ee oe o- Ayu 

aa | nae ee oe as >1unepbu 
009 ‘oot [0° Sas Ory anes o9) beni yuel OrI | Wen oF ote So) ee Liss sooth 
009 ‘oof _** "09 ‘ABN Ulea4S eIpU] usIZITG o£1 | NOX sis aie ous pp €}UICQ, 
009 ‘oof | 7° "OD ‘ABN UWea}S eIPU, YysIg ovI | ZZIN oe au ole pp CJOUIQ 
009 ‘oot —** "09 ‘ABN Ulea4S eIpuy ysng Ogr | WOD oC si0 = pe TequQ, 
009 ‘oof ene: "80: “ARN urea} eIPUL YsIyIIg ovr | AAW me os ore pp ELILWUIY 
009 ‘oof = —** "09 9 10H *V o$z gt: Cora ohay “4 vy SOSSAT 
009 ‘oot ss a oe eurT preun) oSz VL CC RE WOR =i sp CIU0TTA 
009 ‘oof OY yoHIe weajzg uryqnq jo A719 or MOW oe ae *y 1. gg Aadstn 
009 ‘oof | ** OS KEN WIe9}S eIpuy Ust te OL1 TOD Sar KG of gy PID 


—s 

— 
— 
— 


*souvly 


‘osieq) 
UINUNUTT 


Year-Book of Wireless Telegraphy and Telephony. 


oro 


*souely 


*PIOM 
ied 


"asieqD drys 


‘ure I 0} ‘urd g 
“ord g 0} ‘urd + 
“urd @ 0} ‘urd I 


“urd o€'zr 0} ‘ure 6 


[Lac eeeencitt | [ne | 1 | Le Leet Itai | 8 


*Q0LAI3S 
jo sino}{ 


og! 
hm 


ie) 
© Ay Ay Ax Ay Ax © Ae 


° 

° 
OO a ae 
o, © 0% 


> (GOO -OO 


Sees 


Re Bw: 


-GOOUUOS - 
O Be OCMAAAAAAAOOMOOAROO A AAAS 


ti 


* paullosziod 
S20LAI9S 
jo o1njzeN 


009: ‘oof 
009 ‘vot 


009 ‘oof 


oof 

oot 

oof 
009 ‘oot 
G09 ‘oof 


009 ‘oof 
009 ‘oof 
009 ‘oof 
009 ‘oot 


009 ‘oof 
009 ‘oof 


009 ‘oot 
009 ‘oot 
009 ‘oot 
009 ‘oof 
009 ‘oot 
009 ‘oof 
009 ‘oot 
009 ‘oof 


009 *00f 


*(ad AL 
AAeaHy Ut 
TASUs-OAe MA, 
[eULION 
e}) seljoy Ut 
SU} SUCfroAL AA 


“09 Poseritep xy 9 a8 e015 yuel 
8) 


ABN Wks} [UJUSHIO Y 1epasutwed 


ee “oD tings ues Jetopoy 
AACN 


120) Saieeg 2 Bulpey AA UIeqyNoS 
* +o) Surpeas 2 Burley UleyyNes 


“09 Buieas » Suy[cy AA Uloq}NeS 
‘og suiddiys puejeeZ MoN 


"* au} ‘wog pue TTeemuourUIED 


+ AACN 


+ +09 ‘S'S WeOLaWy *N % HIOHION 


ene ee eR ee CC tu eee 


6) we a Cee WO) Ler eS) 


eo. 8 48 


“09 aurddryg puepesz MON 
eury ould 

ie PS SOT wuoTurmIOog 
ee ee AACN 
. oe ee AARN 
$ "*, uostIeH “9 figs Page 
AACN 
AACN 
"0D 9 "sorg qt 
AACN 

ee ee AACN 
"09 sae 2 98e10IS YUL] 
‘+ sguUITy UeUIIOT]A 

“2 ca apyseD uorug 
"0D UOIQTY % TTLARS ‘MeYs 
"OD “ABN We} eIPUy YSHU 
"09 suiddiys puejesZ MON 
UOIQTY % [[IAeS ‘Megs 

As) adele) » e3e10}S yueL 
Aaen 

ae "OD 2 UosIIIeP ‘M04 
hs “+ qoP 2 Jlodure'y 
sie Of). 9 HOSEEIRSE *AkOX) 


at AACN 


ee . ee 


aur] diqsureays 


"som 


penuyjuoy—SUOT}BIG AIYS 


“[eusIs 


** pp PIMUBOTTM: 


“* es OTIGSHTM 
ye uoeIs PIM 
os TM'L F07eUM 
os VAD 1eeGM 
os “£°O"D JOEUM 
“* g, oUeyeHeM 
‘op CRICMEUM 
as qynowmsay 
“* pp PUIOd ISOM 
** eg YVEOUIISOM 
pp POUTTT YSTOM 
pp UCTUYSTOM 
PUeTISM 
Iea\\ 

zs prlOTeJAeM 
AduaAeM 
TnFqoyeM 
pp SITYSHOTMIE A 
ik opidsre 
* Gad Jone M 
es ze OTe MA 
vp ITEH UOTE M 
op O1}S2D TOUTE M 
pp CIOMTE MA 

oe pp PICATE MM 
PK oz OTEWITE 
"* 4, PURTAIE 
ze CYSEQUM 

ddd UeonA 

°° gy BIUTINTOA 
a GND PTeIOA 
yp AEUIOA 

ee ee UsstA 


*‘pivoo—NIVITEE LVFUD 


“owen 


459 


Go. oO 
a a ee 
~~ w+ 
o °O 
vasa Ee] 
(ol a=) 


lene 


x 
° 
S 
3 


Piel thal | 


+ 


ele a fey 


o 

i} 

° 

= 

° 
SSA oe CONC UES Uae canis bere OEE 
C009 COM GOOD DOMOODDODOOCOOMOOOM BO00 


eit $b 
+ 
Pht atid 
(oe) 
ELPTec a TEE EEA Sear Rhee 2 Ty 
Sees 


+ 


Ship Stations. 


Pht pas 
blbt ttre 
lllttdde 


“GUO ; 


5 olonne 
BMOOOOOMOOMA AAO 


oe 8 @ @ 


; °o ° oso 
UE SN os i i 
All| le beep | 


Morea TEP itt 


ae 


a oo oo ee ee AAen ce GAs eo ee ee eo sOpaA 
a, cy <i ue ° AARN ds LAS ee eo ee eyToAT TL, 
mere Sere AaeN 3 ZAS Sit) 2 at AS SL 
009 ‘oS? ‘oof | a9a0z% Jo 0D *AvN Urea} TeuonyeN 00@ STAG esas “3 tr PyTuoyessey L, 
wv 
009 ‘oS? ‘oot “ACN WE 93S onue)zesues I orooH ord LAS : Rae LAS $2]90jstW9qT, 
= AACN -- SAS ote oi °° tesjods 
px eo ee ee ee Aaen ae HAS ee oe TuOpusjS 
Ss oo ee eo eo AACN Pitt, OAS ry e ee e1iesg 
009 ‘oS? ‘oo€ | s000r5D Jo°09 “ABN uree}S [eUOTeN ovr dAS : °° ay SIE 
ene ee oe Aaen aaa dAS ee ° irqyuedg 
=e ct : Aven se NAS Se ae oie PUN 
oe : : AAen _ DAS : ** .eo9uuler) ean 
_— eae ee oe ss AACN —— MAS °° -esnozeIyJeEN 
at ee ee ee ce SAGN ——) JAS ee ee ° ee Tqouo'y 
aoe ee ee ee se AACN pes OS ee ee ee ee uoay 
—— ° . eo eo AAGN cae MAS es ec ee SOUACIOY 
Pa ee ° ee ee AAeGN == TKS ee ee ee ? s1ieuey 
| 009 ‘oS? ‘oo€ | 209015 Jo ‘09° ABN Ulva}S eUCHeN 00z IAS “3 se ze qr PUTUUeO] 
ae ee ee AACN AS AAS ee ee ee ee VAR te | 
nies ee ee ee ee AAen a HAS ee ee ee HAS eipAYy 
Ps Ras, ae VZS a oes a qIeH 
009 ‘oos “ARN ep onbrustoH eTPUOTEN 919 oSi DAS ay < og CSSLOYT) 
ore AAGN — GAS : *e LE SOG 
» Aes ee ee oe eo AACN ai AAS se es eo RAS Sitogd 
e52 ° ee oe AACN ions XAS ee ee °. ** juydeq 
a eo eo i ee ee AAeN p> 4 VAS 2° eo oe ** YOISAV 
"07 
009 ‘oS? ‘oof | "ae N Ulv03S onueljesues L omoeyeyH Oz% VAS fy Zu aa 1 FEUIQyV 
AACN fos we LAS eo ee ee oo sidsy 
ae: oe AAeN — MAS se mia, a eke esnoqjoly 
oo as ae pots ee oe ee , amyyduy 
“aaa, ° ° AACN a2 WAS ee ee ee OI yGuy 
a ee ee eo AACN ae Aas ee ee ee ee uoAd[V 
fm ee oe 2° AACN Rest» AAS ee ee ee ee Isty 
awe ee ee ee ee AACN oes OAS ee ee ee eo so1JoV 
HC FC EC Re G9] 
ud ee ee ° AAGN —— LNG ee eo ee ee haz 
009 ‘oof Sar Re Myre a ‘SpIeuTO S010] ofz SH [°° °° «°° wAlg).o10Z 
009 ‘oot ri, : “* sagt 2 sIoplq o$1 dW is ca at. ** py }U9Z 
009 ‘oS? ‘oof nds ey ‘*  9uI'T ueolrmewy OL1 TAR 1 °° ve °° WAA purjeeZ 
009 ‘oot ae oe xt Our IE}S OTM oSz ZOW oc nas “* pp O1IPULTVOT 
a Fyeerae “e AAUN oe INC AS Miao ae NOd eipueleeZ 
ee gels aia Sd ew AACN me i 1S nel ee WOd Yynoure x 
009 ‘oot A 1 x 09) ® ‘sorg Aqqiq o$z WAW | ° Kes 79, OTT S Ia Soto 
ee ° ° AACN ‘etnea! AOG ee ee GoTMjOOMW 
ema ee ee ee ee AACN pee, OoSd ee ee ee YICPTPOOMA 
mans ee ee ee ee AACN ee NS@ ee ee ee YIOIDPOOM, 
ee. , Ee a a SAN 7 SN it SN eUrTSATOM 
‘anaes. ee ee ee ee AAR N aaa XU ee ee ee xaud FIOM 
009 Soo€ oe oe ‘oD 5,9) pueyso7 “a oSz THIN oe oe ee ” UCIPSIPIUL MA 


: 
' 
| 


TS OR eR a i a la aa o BE Soll RN PN aD y= see 
‘ cies act < 
é ‘urd or 03 urd g ri | 
“urd g 0} ‘urd z | ; 
“ure ZI o. ‘ure 6 | | es Pe Fes 
oo'y ovo Ue. 9 203 be Gos Dd | 009 ‘oof ie aury pAoyy eqostlepi3}jOy 00% Vad pe or one qr 1003090"). 
aury 
oor oF'0 N = yd | 009 ‘oSF ‘oof pAorT aqospuenoH | axl TA aruO oSz—002 dd a Sa sy nr PHD 
_ _ —_— si »O | 009 ‘oot AACN ool MVd a rhs ay puepiepjey 
— — aes! ee wO> 009 ‘oot oe oe oe oe AACN 09 MVd jae ee ee oe OSI 
| aury 
oe) oo'v oro N as Dd | 009 ‘oof phorT aqPspueyOH ay fip{uru0 0$Z—002 Aad oe pie °° WHAad eisiy 
S - _ - FS Oa| 0B OOe | Ayes | | OOGES |! VAgieigM iter orc rte eee 
& pens — wee ee pO | 009 So0£ ; =e ee oo ee AAGN OoI NVd ee ee eo Uas}190A 
Q, oo'y ovo X oe Dd 009 ‘oot os eurT pAOTT eqgosurepse}104 oSI—oo1 4dHd bes mi me riequald 
S& _— — —_ ae 1» O | 009 ‘oot ae AACN oov WVd Bo °° UQINUTAOIG UaAIZ 9q 
iBy —— aide = ee sO) 009 too€ | oe . ee oa AAGN 00z Vd oe ee ee qoyANY aq 
BN oo'y ovo X oe Hd OOB‘oot (°° aury pAory ayosurep1s}yj30y | OSI-00l | Od ie rig ‘ oe MOGE 
aN 0o'v OF20.. | X es Nd 009 ‘oot years ve out puejiapaN | oOSI-oor | ODd e a Be i S2q220 
= a | poe | es ee at 009 fo0€ eo: oe oe AAeN oSt 7Zdd oe oe oe puoyng 
S = | — ‘Hey ee eOOe Coe te, ee SES Agere) 2) 0000 Sl CAV dae oot, b- guite) ean EE 
oo'v ovo X ot Dd | 009 ‘oof ate sv ‘+ gury puejlapaN | O$I-oo1 Ada. We es sis 1 U0}HOY 
Ce oo'v oF-0 Se a Dd 009 ‘oof lene ot ** 9UIT puepiepeN | OS$I-O0Ol | SHd = a ad 1r 90120g 
=< oo'¥ ovo | Xx sao Jd 009 ‘oof =|’ me ‘+ gury puejrapeN | o$I-oor | LOd “ ah Be rr VOUT 
& oo'yv ovo XK ie Dd. 009 ‘oof | i 38 ** 9UI'yT puepiapeN | O$I—oo1 {Hd rs ne i  URaMeg 
Se oo'v ovo Xx $ Yd | 009 ‘oof rear ie aury puepispeN | OSI-oor ADd oe - ons n Ueleg 
So] 99 0S'0 e9 SOO N ** 99 Yd, 009 ‘oS ‘00 ** "109 299 JOTTOIN “H “UMA 00% | {dd * Shi i A Joravzyeg 
SS eg OS"0 ep £0°0 N ** 9 Xd | 009 ‘oS ‘008 "* 09 29 JoTTDI “H “OA 00z 1dd a a AI Joraeyeg 
2 e9 OS°O eg $0°0 N ** go Xd | 009 ‘oS? ‘008 "* 09 29 JOTINI “H “WM 00% Haas" a mw III Joaejeg 
BY se 0S"O e9 S0°O N "* o9 Xd | 009 ‘oS? ‘O08 | °° "e902 29 JOTPQIN “H “OM 002 Oc pe 2 tr “II Joraejeg 
a 00°F ovo XxX oie Dd | 009 ‘oof Ieee “8 “+ guYT puepiepeN | O$I-oo1 IHd oe 8 ee 1 eyue, 
4 ooh ovo xX oie ode 009 ‘oof 2 aury pAoyy eysswuepse}j0y | OS$I-oo1 ddd a ee ** 4, SUgOpueg 
& oo'v ovo X st Dd | 009 ‘oS¥ ‘oof ‘OD a8eAles pue ANI, UlepioJsuy oo1I-SZ did a2 “Me ** cert Ald SetV 
eg oy | oro xX ate Dd 009 ‘oot a: gury pAoyy eyosutepieyj0oy | o$I—oo1r dHd Sa <3 os ir Ueye1y 
ié™ | 
N | | aNVTIOH 
Sec | | eureu 
S oor ovo N e Nd | 009 ‘oof | -tfns {tddeyos} eur} Ie PAUIO0}S 00S Nfd 45 ee 2 rr SIIOHIIN 
| | | oureu 
= oo'v ovo N se Od | 009 ‘oof | eaddon = (iddeyoszeeurjreeAul00yg 009 Ofd ee *s ** py oultMowU0| 
RQ | -souerg | soueig | (HOLNG) VNVIND 
~ | 
8 —— = er eS —— Seas 
% *asieuy *PIOM | 
wr CINUNUT Jad ‘(adh J, | 
L | AAeop ut *SoTLIN 
*Q0IAIGS *pauliojieag  4ysUa]-aAeAA yeoneN | ‘[eUsIS 
| jo sIno}{ SODIAIBS eULION -aury diysuesys ut med “gue N 
‘asreyD drys | jo oinjeNn | ant soja Ut asguey 
| SUISUI-9AC MA | [eulLIon 


panuyju05—SUOTJEIG diys 


460 


A461 


Ship Stations 


ovo 


oF'o 


| pd | | diz | oe 


‘urd or 03 ‘urd g 
“urd g 01 ‘urd 2 
“ure ZI 02 ‘we 6 
fore g 02 ‘ure g 
N 
N 


‘urd or 0} ‘ard g 
“urd 9 oi ‘urd z 
“ure ZI O} ‘ul'e OF 
Ate 6 OOF Ue eo 
‘urd or oj‘urd g 
“urd g o1 ‘urd z 
“ure ZI oy ‘ure 6 
Gore g 0} ‘ure g 
‘urd or 03 wi'd g 
“urd g 07 ‘urd z 
“ure ZI 01 ‘ure 6 
“ure g oO ‘ure 9g 


AL | | tbe odd 


‘urd or 0} ‘urd g 
“ord g 03 ‘urd z 
“ure Zr 01 ‘ure 6 
“ure g o} ‘ure 9g 


‘urd or 03 ‘urd g 
“urd g 0} ‘urd z 
“ure ZI 0} ‘ule 6 
“ure g 01 ‘we 9 


6g 


6S 
69 


3$O0U38 3 OMUS OU 
© A, A4O © Ay Ay Ay © Ay Aa 


OS 3 OUOOU09 
Ay O © Ay Ay Ay Ay Ay Ay 


009 ‘oof 
009 ‘oof 
009 ‘oof 
009 ‘oot 


009 a9°008 00 £ 


009 ‘oof 
009 ‘oof 
009 ‘oof 
009 ‘oof 
009 ‘oof 
009 ‘oof 


009 ‘oof 


{ 
| 
| 
} 
| 


009 4000S ‘oot, 
009 g¢‘00S ‘oof 


009 ‘oof 


009 ‘oof 


009 ‘oof 


009 ‘oof 
009 ‘oof 
009 ‘oot 
009 ‘oof 
009 ‘oot 
009 ‘oof 
009 ‘oof 
009 ‘oot 
009 ‘oof 


009 ‘oof 
009 ‘oot 


009 ‘oof 
009 ‘oof 
009 ‘oof 
009 ‘oof 
009 ‘oot 


009 ‘oof 
009 ‘oof 


. se . 


. oo oe 


° se oe 


. ee ee ee 


: auryT pAoyy syosurep39}}04 
our] PAOTT sqosuIep19}10Y 
; ae AACN 
; aur] pAOTT syosuiep19}10y 
: °* Zurysnpy ‘0D pueyjaez 
: aur] pAorT ayIsuIepI9}}0OY 
° ee AACN 
AACN 
ouTT puryIepeNn 
aurT purjIspeNn 
. 2° a. ve AACN 


aur] PuejapaN 
surysnpy ‘0D pue 997 
suLgsnLy “Oy purjse7 
AACN 


UIT puepiepan 


dUTT puepIepaN 


ourT pAoyy] eqosulepi9}}0y 


oUurT PuUeTIOpON 
OUT] puepIOpeN, 
eur] puepIepan 
aUuTT puryIopan 
cUI [ PUPTIO IN 
AACN 
AAGN 


: eury pAojT syosweps9i10y 


: aury pAory oqosuIepI9}}04 
: AARN 
ouTT 

pAory oqospueoH ext uruey 
; AACN 
AACN 
AACN 
AACN 


ourT purpIspoNn 
P aur] pAoryT eyoswieps93j0y 


oSI—oo1 
oSI-—oo1 
09 
oS1-oo1 
oS 
oS1—oo1 
oor 
oSt 
oSI-oo1 
oSI-oo!1 
ool 


00z 
osr 
oStI 
oov 


00% 


007 


00z 
osI—OO1 
oSI—oo1 
oSI-oo1 
oSI-oo1 

oSt 

ool 
oS1—-oo1 


00z—-OS1 
09 


o$z—00z 
00z 
00z 
oStr 


09 


00z 
oSiI-oo1 


ddd 


OHAd 


rr OMNI] 
tr OPeuayy 
avd esnpa 
tr Uepayy 

v6 ee Add Sinqusyooq 

1 USOIPeyy 

duiozy, ‘zyijodieyy uazieep 
ree Kael 20477 

4 tr TOQUIO'T 

rr Heyeyery 
1980911034 


ee ee 


°* q III Wot suruo y 
9699 PUITTOUIAA UTsuIUO Sy 


“see0 Add Sejuedsoy ursuu0y 


aVd seyuesoy ursu0y 


1 CW UlsUulUOy 


*y, UspUeJapaN Jep ursuruo0 yy 


° 


oe ey 
1 USOWITIe yy 
n LeCULIeYy 
n Uvosuey 
ae: °* ), Uesuequiey 
n U20) UOOZsIA}9Ig Lef 
P, syeqyel 

_ HeyswooH uea qooef 
35 i elzyeoe] 


ee oe 
ee oe 


ir 9PUTPNSUy 
OVd eipaH 


ur BIPUP] (OH 
HVd Pueyon 
a YUpusy 303190R 
ne ie ullTeWIoP{ 
sy es °* ouniry 


oe ee 


ee ee 


tr SNI}OID 
11 OT@}UOINH 


* 


Pay 


wh 


+ 


oo’y ovo 
oo'r ovo 
oor oto 
) a oe 
SS oo'y oro 
S 
Ro oor oto 
~ re) £0: 3 
& 
oo'F otF-o 
8 
pe 
~ , ' 
’ co oro 
S$ 
yy 
8 A 
i oo'F ovo 
oo'y oto 
sy 
cS 
'S 
a oo'F ov-o 
Ns — — 
SN oo'+¥ ov-o 
oo'Fr oro 
me oo*y oF'o 
"s ooh ovo 
S *souriy | soueiy 
a 
OM ae 
S sasieyy) *‘PIOM 
S | ummm | ad 


"adreqo drys 


‘urd or 0} ‘urd g 
“urd g 01 ‘urd z 
“ure ZI Of ‘Ue OL 
‘ure 6 oO} ‘ure 9 
‘urd $ 0} ‘urd 1 
“ure ZI 0} ‘ure 6 
‘ure g 0} “me 9 
N 
xX 
‘urd § 0} ‘urd 1 
“ure ZI 0} ‘ure 6 
“ure g 0} ‘mre 9 
N 
‘urd or 01 ‘urd g 
“urd g 03 ‘urd z 
“mre ZI 04 °ur'e 6 
oure g 0} 
‘ur'd or 0} ‘urd g 
“urd g 03 ‘urd z 
“ure ZI 0} ‘ure 6 
“ure g 0} "ure 9 
‘urd or 03 ‘ard g 
“urd 9 03 ‘urd*z 
‘ure ZI 0} “ure 6 
‘Ure 9/01 “ure 9 


x 
‘urd or 0} ‘urd. g 
“urd -g 0} urd z 
“ure zIo1 ‘ure 6 
‘are + 9-0} ‘UE eOO 


x xz, | 


*Q0TAIIS 
jo smo} 


‘ure 9 | 


ee yd 
oe od 
Phe Od 
ae w~O 
a 1 O 
ye Dd 
a Xd 
Jes weal aes (ere | 
ee Jd 
eee od 
a Yd 
ay 1 O 
Py Od 
7G id 
ase 12 O 
oe od 
ay Xd 
NS Did | 
ee \d 
*poulIojied 
S90TAIOS 
Jo o1njeN 


009 ‘oof 


009 ‘oof 
009 ‘oof 
009 ‘oof 
009 ‘oof 
009 oof 


009 ‘oof 
009 g-‘00S ‘oof 


009 ‘oof 


009 ‘oot 


009 ‘oS? ‘oof 
oof 
009 ‘oof 


009 ‘oS? ‘oof 
009 ‘oot 


009 ‘oot 
009 ‘oot 


009 ‘oot 
009 ‘oof 


*(adAT 


| Aaeazy ur 

| Qysuay-aaeA 

| JeULION 
9q}) soljey UI 
SU} SUsT-DACM 


ee ee ee eulyT puelIapeNn 
ysUaIp 
“THEN ayosipuy ysaAA oNftpyUTUOyy 
"* eur] eypouty -pueljoH 
AACN 
AACN 
ws eury pAoTy ayosulep19}}0y 


ysusIp 
“re @YOSIPUT }SOAA axftpuru0y 
*s gurgsnpy “09 pueseZ 


aur] puejepan 


Oe surly pAo|T sqosurepi19}}0y 


our] eyLeUTY -PueTOH 
eo ee ° AAtGN 


stoyyed % IIeyIA 


AACN 
eurT exLoury-puel[oH 
sUurT eyLiouy -pueljoH 
oie “e ‘* QUI] pueyIopoN 

“wep 
-19}}JOY “0D WNspoljog ueoeury 


‘oury diysureays 


462 


our] eYPOUY-PUrTOH | 


007 


00z-oS1 

o$z—00z 
oor 
oSt 

oS1I-oor 


o0o0z—-oS1 
oSi 


00% 


007 


00z 
00z 
0Sz-00z 
of z—00z 
oSI-—oo1 


oSiI-ool 


*soTTN 
TeoryneN 
ut 
asuey 
[CULION 


Odd 


Nad 
add 
OVd 
Sdd 
add 


Wadd 
add 


did 


did 


XDOd 
oo Odd 
Hd 


Add 
{Wd 
Jad 
ddd 
aod 


NHd 


Te) 


‘TeURIS | 


n OAd UepuepiepeN Jap surg 


a Nad vepueliepen Jop surg 
yw Wleps}og 
UPH yotd 
“8 ve oe -* ipyUeg 
1 sUeqUIZ[ed 


oS m1 Wad essen ofuero 
"* 96 es Add nessen ofueio 


r19/ UeIO 


aqdo 


i A[Ip1eysoO 
yooqaez1apud 
tr NLTMPIOON 


** yy YfIPIOPIOON 
** yueqeiqpIoOoN 
oie “2 ‘+ |, WepIOON 


oe Wepreysuly ADIN, 
es ne ** SPIN 
a! nw NHd 340A MON 


*pjv0I—QNVTTOH 


——. | 


“QUIEN 


panurjuo}—SUOTJBIG AIYS 


Ship Stations 


oor 


oor 
oo'v 
oo'Vv 
oo'F 


oo'F 
oo’r 
oo'F 
oo'v 
oo'F 
oor 
oo'F 
oo'v 
oo'v 
oo'y 


oor 


oor 


ooh 


oor 


oor 
29 


oo F 


oor 
39 


ob are) 


oro 
oF-o 
oro 
oo 


ot-o 
ov'o 
oro 
oro 
oro 
ov-o 
oro 
ot‘o 
oto 
oro 


oro 


ov-o 


oF'o 


or'o 


N 
x 


‘urd or 0}. ‘urd Q 
“urd g oj ‘urd z 
“ure ZI 01 ‘ure 6 


“ure g 0} 


“ure 


‘urd or 02 ‘urd. g 
“urd g 0} ‘urd z 
“ure ZI 01 ‘ure 6 


“ure g 0} 
D4 
N 
x 


“ure 


‘urd or. 0} ‘urd g 
“urd 9 0} ‘urd 2 
“ure z1.01 ‘ure 6 
oure g Oo} ‘ure 9g 


ialalalal Talalala 


-urd or 03 ‘urd g 
“urd g 01 ‘urd z 
‘ure ZI 0. cure 6 


onore g 04 


N 


“Ure. 


‘urd or 03 ‘urd g 
“urd 9 01 ‘urd z, 
“are ZI. 0. ‘ure 6 


“ure g o} 


x 


“ure 


‘urd S o2 ‘urd x 
“ure ZI 0} “ure 6 


“ure g 0} 
N 


“ure 


‘urd $ 0} ‘urd 1 
“ure ZI ov ‘ure 6 


“ure g 0} 


“ure 


‘urd OF Oy ‘urd g 
“urd g 01 -urd z 
“ure ZI 01 we 6 


“Ure g O} 
N 


‘ure 9 


9 


9 


9 


9 


OOUODOOUUUYU 
Py Ay Aly Ary Ay AL Ay Ay AL. Ay 


009 ‘oS? ‘oof 
Sy SOOS 


009 ‘oo € 
009 ‘oot 


009 ‘oof 
009 ‘oof 
009 ‘oof 
009 ‘oot 


009 ‘oof 
009 ‘oof 
009 ‘oof 
009 ‘oot 
009 ‘oof 
009 ‘oof 
009 ‘oof 
009 ‘oof 
009 ‘oof 
009 ‘oof 


009 ‘oof 
009 ‘oof 


009 ‘oor 
009 ‘oS¥ ‘oof 


009 ‘oot 


1909 9c‘00S ‘oof 


009 ‘oof 


009 ‘oot 
009 .‘00S ‘oof 


**mau0Z » SANY “MM 
ourt 

PAOYT eyspueyoH oxfrpurUOy 

AACN 

* "O° a8eaATeS H SN] wepisjsury 

aa eaurT pAoyT oyosulepss}}0y 


xe euryT pAoyT oyosuieps9}10y 


pH eurT pAoy] eyoswepsa3}j0y 
** 9ury puepiepon 
dUIT SYLsewy-pueyjoy 
ue eurT pAoy] oyosureps9}}0Y 


“8 auryT pAoyT syosteps9qj0y 
“* ‘oy aseales H SN], wepisjsury 
a oury pAoy'y eyosulepi93i}04 
le ‘* 9UIT pueyIapeNn 
wrep19}}0y' ‘OD WNA]O1J0g Ued}IOUIy 
"+ eur] exHouY-pueyjoH 

faa a : ‘0D Y FUG "T 
eUurT puelTIapeN 
UIT puL[IepeN 
QUIT puejiopaN 


ee oe ee 
ee ee ee 


oe ee ee 


= eury pAoyy aqostuep1a110N 


oe eo 


aur] eyLoWYy-puryoH 


ee ee ee 


eUurT puryiepeNn 


ee ee ee 


QUIT pueTIapeN 


}SUsIp 
“Te SqOSIPUT 3S2MA axfipraruo 
"* sulysnpy “0d puejaez 


ysuaIp 
“WWE Syosipuy yseq, ox! yUTUOY 


SUIYSN}Y “0D puryse7Z 


our] puepiepeNn. 


oSz—00z 
or 


oSI-oo1 


007d 


00% 
oSi—oo1 
00z 
oSiI-—oo1r 


00z 
oSiI-oo1 
oSI-oo1 

OOI 
oSz—00z 

OOr 
oSI-—oo1 
oSI-ooI 
oS I-—oo1r 


00g 


Lad 
vo DVd 


dod 


J4Ad 


Hid 


oSz-o02 | 
| 


007g 


oSI—ool 


o0o0z-oS x 
oSt1 


ooz-oS1 


ddd 


tr ELUIGINT, 
°* yy PIJUeQqny 


yooqopodioy, 


prt ir UPUL 
11 }CUIIT 


i CIOqUIeT 


mw Ueueqey 


1 NODd eiyeuns 


rm WiepusleiS 
nm bey eII0S 


tt OLOPUIS 

pit rr UOSUUTS 
ir PpueWes 
tr 13304 


m HHd Wepis}j0y 
It Vad Wepi9}j0y 


1190Z Vpooy 
tr OPUOY 

rn }eds0y 

tr MNO 


1 uefpury 


1 Wepulty 


un Mud ipueiquey 


nm elpey 


tr S}UINe PY SULIT > 
96 9¢ AMPUSH surg 


**  q YUpPuay Yepery surg 


. mNdd eueynf sosurng 
** 96 «e Add euernf sasurg 


G09 ‘oof 48 ‘P3'T “09 drysureays eIN 00£ AYA “a ‘iz va TL eeaaney TIN 


oo'v oro N aC Dd 

— -—— —— mG Dd 009 ‘oof <e ** “pry /09 ‘S'S OOTXOW — Spar sine ye ** pg AID Oo1xay 
| | NOM YNOH 

ooh oo | x ae d ‘oo€ cd rib Pe "0D 9 HUIS “TJ erste | odd iy a ** yy 99Z 9}IEMZ 

= axe a4 | ee : O a fo0€ ee ee oe oe AAeN o0~@ | AVd AO sit ie AVd pues Z 

dee il! 

ooh ovo N a Jd ‘oo€ Aoyy eyospueyoyy oxyfyyurmoy | o$z-oot Tad Pd eo err GID AR TO 

— pee aa oe wO rt ‘o0€ Ee "J ye P a Bh ane AACN OOoL | IVd aS ye! oe puoyeoZ7 

—— aes == ee ~»O 009 Soo€ ee ee ce oe AAGN ost | Madd | ene bia} oes Mdd JIOM 

o0'F ot'o X oe Dd 008 ‘oof = tt . © 30 itO8) Ap ATONS 7] Sense Old le a “gr 99Z 2FFTM 


‘urd or oj ‘urd g 
PSurdsocojestd.c 7 | 
| | “ure Zr oy ‘ure 6 | 
oor) | OV;0) =) Sea BR OeOleUIce, C) ‘e Dd | 009 ‘oof ote aury pAory eypsurepa0y 00z re a ache ae a oy SHEAA 
| | ‘urd or 03 ‘urd g | ; | 
i “ord © 07, °urd Z | 
“me ZI 0 ‘ure 6 
ooh oF‘o “ure g 0} ‘ure 9 ie Yd | 009 ‘oSh ‘oo€ | *: ‘+ gu] eyLiouly-puryoH ora se BAayat lh Om ge ia 2 4MPI0IS9.M 
— — ee 1 O 009 ‘oof es oe ee oe AACN ost | Add | ee ee ee SOA 

‘ud or oj ‘urd g | 
“cd ‘9 oy std. 2 
“ure ZI ol °ure 6 
ooh oto ULC SO 20? UR AO se Dd 009 ‘oof Ac an “+ oury puepopan 00z Wad 
‘ud or 0} ‘md g | | 
| readies Go) (etry Mien ol fe 
“ure ZI 0} ‘ule 6 
oor | oro “Ore -g 00} ‘ure 9 | + Xd 009 ‘oof ve se uooz Ua oIsIoquieA\ | OSI-OOI | ORG tee 0 OG 5 Roatan gus coqey, 

| | ‘urd or 0} ‘urd g | 
Aibate Brey rows berel 
| “ute 21-0) "ure 6 | : 
oo'¥ ovo =| “ure g 0} ‘ure Q | -: Dd 009 ‘oof oe as uooz ud sIsioquuepy | O$I-00or OHd = ** ++ ,, d1opues0yx ue, 
‘urd or 0} ‘urd g 
“urd g 03 ‘urd z 
“ure ZI 0} ‘ure 6 
ovo VUE 0 Ot nue Qa) + Nd 009 ‘oof oe oe uooz Usa aisIaquiejA | OSI-OOI 
souely , 


: rr [9PUCA 


dHd | hy mn UfIng Joep uea 
| -pjv09—QNV'TIOH 


Year-Book of Wireless Telegraphy and Telephony 


*agreuy "PIOM | | 


| 
wIMNw1u1 19 | *(adAT, | | 
NNUAL ]Ay d | | Axeoy ur | | sony | 
*Q0TAIIG ‘peulIojiog | Yysuoy-oaeM | | TeoyneN | JeUSIS 
| jo sIno}{ | S@0TAIIS [eULION ‘oury dryseieays sub paw eweNn 
‘osieyy dt jo o1nyeN | 0q}) sorzoyy Ut ) | 
woos: | eunsaa AEM [eulION | 


Ss panu1ju0—SUOT}JBIS digs 
<= 


465 


Ship Stations 


Severo Charrette ieee ere LE raisb bi] 


oo'F 


oo'F 


° 


SIL S1Sii ttt 


° 


° 


St Ban ano ea a 


Piel Piz IAT biel izle bli! lazlaataat li) 


‘urd zr 0} ‘urd y 
“ure ZI 07 ‘Ure g 


‘urd zr o1 ‘ud ¥ 
“ure ZI 0} ‘W'e g 


gl ed cree 


Od 
ick 


Oa ead eS ol a 


O 
Pu 


aa 


009 ‘oof 


009 ‘oof 
009 Soot 


009 ‘oof 
009 ‘oof 


009 ‘oot 
009 ‘oof 


009 ‘oot 
009 ‘oot 


009 ‘oof 


009 ‘oot 


009 ‘ook 


ee eo. ° : eo AACN 
i << a ouelyey] p: {OTT 
oie 2 AACN 

AACN 

AACN 

uor}eIYSIUIWIPY LEMIICY 9121S 
Yor} eI3STUTWPY AvMEY 3121S 

@ AAGN 

UOT}eI}SIUIWIPY AVMIEY 9321S 

sti WoHer}sTULIpV Avmrey 33e1S 
so AACN 
"Av N Ip “00S euelyey] eoljuey}esueLy, 
: ouelyed] pAoly 

AACN 

AACN 

AACN 

AACN 

AACN 

AACN 

. E AACN 

"0D "ACN wWe21S eer] 

ois AACN 

29 "APN WIeAIS Q00J9A eT 

AACN 

AAtRN 

ee ee oe AACN 
Ooryed Jed euvopouly-ojed] ‘00S 
AACN 

AACN 

AACN 

AACN 

AAGN 

AACN 

AAGN 

AACN 

eo oe AAtGN 

"OD “ACN waee4S eer] 

AACN 

AACN 

° ee SAN 
euerey] eergu9D euo[zes IACN 
LAGN 

AAtGN 

AACN 


°° | eupy,, Aueduod drystues}s 


e+  elpy ,, Sueduioy drysuresys 


ie Poli ae ee 


io) ° 
S111 


ieee 


oo€ ‘yW8I1U 
$ooz2 ‘Aeq 


VdH 


ae 28 euo0jeyIng 


**se LAT PAops0) 
i aIOIZZe.10D 


_INOALD Ip 2}U0D 
ye09 

* gg ESNOLIIS IP &I1ID 
* gg OUTOTET IP &331D 
: oueTI IP 83310 
"* gg BUISSOW IP I3!D 
“et ae SIRS TE OUP 
oat ** gdopory 
< oe atgg INOALS) 
99 €}.10SeD 

** OMoqTY OfTeD 
orotulqele) 

eroidey 

I1IaA ouezde) 

WMI eruedureg 

NODE SENS 

** 9}U0Ig 

o9 OTISeI 

eol0g 

+9 CUSOTOY 

ololpsesiog 

Isesuog 

ullg O}JOpsuEg 

: 99 uUOAEg 
vpPEOTISEY 

** g0epny 

arel[sniy 

OVIPIV 

*aqueply 

apauiTyory 

auojInby 

osowmluy 

** ellog eoipuy 

: ae go CUOITY 
uog juTeS OlserWMWy 
Tyseusey OlsesWUry 
pondse. os11swy 
Cee MZ LOHR 
: “ Beay 
** ourdiy 
yepiosy 


ATVI 


ve 


* * Ayer] Joszo[ zoussey 


°° = purulpiey zoueIey 
cer AUVONNA 


— — —_ = <= AAeN i LHXI ep] 
ee — _- — ool : AACN te nat opideapuy 
= — = — — AACN = LdI OSOTPISUT 
a Bae el eee ae ee ee ee ee AAGN as SdI es ee ee Oy UIOpUyT 
= oo N Dd 009 ‘oof e = "* ouRTyTE3] ;psory 061 TAT! }:"* : “* es TAT Puerpuy 
we: a i = = te ad ny AACN — MMI . 2 osonjeduly 
a2 _ — _ = ea : AAeN ar: AGI i opraeduly 
= — _ d 009 ‘oof oe res jo Sur ou} 2 Aysoteyy SIFT ZO VAI : su iP 969 €1°T) 
ats — — —_ —— ee AACN — UdI 79 oToIjeuUeIZy 

= ae pals wise ie = AACN _— NAI ne os Oe oTOUuTaAO) 

= — fe ere pact, pln AACN = AMI ee ee . ** 0}104) 

Ss ote Bul = ess “ AAeGN — XHI 2 Le te eddasniry 
& Biss ase ae =. oo AACN _ AHI oe “2 **  9Fesay OI[NTy 

& Maes = = — — AACN = LAI te a 33 euerntiry 
O pete = a — — AACN — dAI “ =e uesneg TuUeAOTYy 

NY —_ ey Sew i en iia ave se oe oes AAeN ore OdI ee oe “s ourprequesy 
~ pees oo N ; od 009 ‘oof = — "ABN Ip"00 OUTER] eorjuelyesuerL o61 VETS ft me 99 WAI Iplequery 
S = — —_ — = AAeN Fe dAl of ok ** TepeD, Celie 

5 fees - awe 5 is eck leek oe oe oe AACN eek ddl oe oe ee aUTUIT NT 

ee } ae a as = | ee oe oe oe AACN a= OdI on ee . aletpIOn 

ay 2a zs me — — AAeN — ZHI 2% “* Ofoniiey oossouely 

ne ive eas oe) fein nee oe ee ee oe AAeN —— AAI ee ee ee efory OIARhT 
= = oto xX Sd 009 ‘oof “* euelyey] eUll}zIeW eluseduo) OIL ZNI ss pS oe 99 OZUSITT 

— > ovo N Yd 009 ‘oot a 00 “ACN Ulv9}g S00}9A eT ole aan | °° et _o9 AAT edoiny 

&y Wwe) et ee oar — AACN Same NGI oe oe ° ee oi 

& Sy ae = — — AACN — dMI ss 8 “4 * ermna4q 
GS ay) a it _s oe AACN os OMI oe ee ee oe euyq 

i= eer Mods — ae eas AACN a - WAI oe ee ee ee oradsq 
—_ — — = = AaeN = XAI me st a evoly A 

a ae a = — — AAGN —_— OAI pu es on *oueplay 

& hae ek = — _ AACN — MHI a ae 0749QH Tf ci ojenueUlg 

< aes ee = a aces AAGN oxen IMI ee ee ° eqla 

SS ee neg pes: =e oe . AACN ore. aHI ee ee oe -* omma 

N sit oto N yd 009 ‘oof "OD “APN UIkI}IS 900]9A eT oLz O7ZI te ** gg BAOUSS) IP BONG 
ae oto N Xd 009 ‘oof euel[e}y] B[eIgUe*) OUOIZeSTIACN oLz2 ZZI ce 99 IZZNIQY sep wong 

we aie oto N Jd 009-‘oof euelyez] orerpue)) quorzestae N oLz LZI gue * _99 }SOW,P Pond 

a aah ae, dat au AAeN eS Id ee ee ‘* opreq 
a an = — — AACN — JHI ae ai _ Herysity ajued 
2S = ie — “ — ‘ AARN —_ HHI | °° a ojopueq 
Ss soueng souely F 
na **pjuoo— BIW LI 
I | 
~ a eee ee a 
O esieyqg PIO AA 
SN | wnunury Jed “(ed AL, 
| Aaeay ur “Son 
*Q01AIIS *powiojiog | Y}sUay-aAeCM jeorneN | ‘yeusis 
Jo sInoyy SOOTAIAS yeuULION ‘oury diysureays UL Teo “omen 
‘asieyo diys jO cInjeN | 90}) sorjoyy Ut esuey 
SU}SUg]-oAe AA JCULION 


4.66 


penujuoy—SUOTIBIC AIYS 


467 


Ship Stations 


‘tsa aa ba fe ha kM Sig oh as 


bali 


is fa a | 


eres bel | 


bt | 


° 


° ° 
te ls Oa 
3 


° 
° ° 

oe eee es 
° ° 


° 


° 
ll +l 
Oi. © 


uazzliazazzlalin all 


‘urd ¢ 0} ‘me OI 
‘ard § 0} ‘me OI 
‘urd $ o ‘ule OF 


Pleletatr |e bik | 


Ll} llall le 


Ries 


VUGUUOS 
Ay Ay Ay AY Ay Ay On 


009 ‘oof 
009 ‘oof 
009 ‘oot 


009 ‘oof 


009 ‘oof 
009 ‘oof 
009 ‘oot 


009 ‘oof 
009 ‘oof 
009 ‘oot 
009 ‘oof 
009 ‘oof 
009 ‘oof 
009 ‘oof 


Pt kl 


009 ‘oof 


009 ‘oof 


009 ‘oof 
009 ‘oof 


009 ‘oof 


Sali 


009 ‘oot 
009 ‘oof 


ag AACN 

38 eueley] CUNT Ie WN eluseduio7 

¢ AACN 

VuUeT[e}] BeIgUET) OUOIZESIACN 
oosulo[oj}IeE g 

Ny} tporeg opsuy ‘wouy ‘90S 

ce ee ween ee hae N 

AACN 

" euelfey] efer9ugy QUOIZeSTACN 

i AACN 


euryey] PUN}e MW er1useduro) 
"+ “opneqes pAory 
"0D “ABN Wka}S eer] 
AACN 
oe ee AACN 
eueryery eperzupD QUOIZESTAEN 
ouelley] pAoryT 
By opneqes pAoyT 
* euelyey] BUlT}ZIIeP eIuUseduIO) 
* BERTIE] eu IEW eiluseduio) 
* BURTTE}] CUIT}ZIIeW eruseduI0D 
. euelley] VU He euseduto 
AACN 
AACN 
AAeGN 
AACN 

(oury 
uoysog-eouey) eueyey] “U9D “ACN 
AAGN 
AACN 
AACN 
"0D "ABN UlvO}S eer] 
AAaeN 


0. Ee Be wy 8 


AARN, 


se ele Pay oe AAGN 
ee oe ° . AACN 

*eousr) ‘oomlo[oyIeg 
Nj Iporeg ojesuy ‘wouy 90S 
FuIr} {We 1Z1ArEs Ip euler] “00S 
; AACN 
oe oe oe Ane N 
oe oe ° AACN 
ouelelt pAory] 
AACN 
AACN 
AACN 
AACN 
AACN 

evouer) 

‘orjorjed jad eueoTaury-Orey] ‘90S 
AAGN 
"OD “ACN wREIS BeI] 
me AACN 


> WHI eusepies 
be ** 99 UNI ewWOY 

i ge TLE IO 
** 99 OMOFTIA OD 


°° 99 NNI OequIy) ot 
‘* MHI Oequy) ea 
eI IOYsIeW CUIs Oy 

** 99 AZI Pusly eursoy 
OHI eusly eursoy 

o9 ENPI[.P eulsoy 
be go VTTVIT P OM 
os ae 99 CUUDALY 
oe oe oe oven) 
: eysnd 

°° 99 OWoquIE) edroutIg 
oo EPIeJeIN essodiourg 
o9 OUIP/) Ip edroursg 

on ** 9 PIES 0110d 
** 99 BUOARS IP 0}10g 
v}JoIpuesseTY Ip 0}10g 
PS. oo PHEP VP Peed 
s$ aIsTJUOg 
re UHI &sid 
a}UOWIIg 

edouezre dg 


te 99 IZ] OME 
Pye ; - -@1180 
oe ee ‘OIXTg -OUIN 
Ae ’ oquieN 
Se ** 99 SZI 10deNn 
ca ** OHI tToden 
o7]oqo} UO, 

e1eINSTJ[ 

XMI PATOUTTY 


99 SPU 
a on 99 OURTI 
OF sas " Byesiey[ 
oe O]Od corey 
ais * euUOOD Vv-K 
“se ‘ 99 CURISIN] 
°° es eIprequioy 
eo. oe + ermsry 
ate ae + "eIqry 
ie TOUIA ep opreu0eT 
. g1a1oue’y 


oy ** 99 TTI odwey 
oo ea eee 
By “* .99 IZI CNeIT 
ay ne OHI eer] 
. or oyotnborl] 


oe 
— obo N a | (09 "S'S IRIN | Ooo 4 y8tTu 
re 009 ‘oot uedef} eysre wasn dd : eb 
| qste od x uo IN |: 008 ‘Aeq Ivf ef iS ogg NIV INV 
| , NVdve 
Ss cic = Z ee ne eR Leer jana se 
yy ci es —_ — <t ae ee re ane N aa HAI ve aS ae ourojnA 
— 2s a ae ae ind ees = WAI bre a ; ouin 
9 nape —_— a cee oe bets ae AACN == HAI a) isp a OA 
aN = — a: Ay We . AACN = x : ETIOA 
a oro N Br gis Soin MARR eee ae | ald canes a eit 
‘8 ise met ae x:! 009 ‘oof = ++ eueryea] a[eagupy euorzeseaeN oLz yh ns ie RE ae | ne 
a) or‘o ee rh ie Aae ss Cie) ee ‘one 2 oN. 
i= ~ - | x be: Dd 009 ‘oof | FUT ITIR]Y IZTAIAg Ip eueyey] Be oer ae 4 ore oa 
» pe | =a — = iid | +. ne ne S5 en a Hd = autqin {, 
S — ovo N oe tie Cae hon oe a Fas xen a AMT e = a "+ yodry 
> = ovo Xx : od 009 ‘oof =f * OD ‘ABN UleaIg 900194 VY] | «obr OAT | 7! te ca e1loeUll 
raat Se ovo ‘ Jd 009 ‘oof TUL [Z}\1og Ip Bueryey] “00 eae ) tt | f! e 99 PUBISOT, 
mS Ba N Nd | 009 ‘oof * S te ONI eal iy. oull0 
< — — ie kee sy. opnedes VACrE OOTP oh SATs are "* 99 BIOAR 3 
Q = ov'0 N ‘ : / cs AAeN an # Rr STP Coe eT, 
N a= Shs ES sé od 009 ‘oof a ss "* oueryea] pAoyT oLz | et ze Sc Me tas le 
re ea = —— | + as a kien 7 | y ¥ "7 99 BUTHIOR L 
x Bin oto y : od 009 oof = "OD “ABN euvOTIOUTY e[NIIS o61 oat +. f ie OSV as 
ES _— ae SS a Od 009 ‘oot | . "05 "ARN VUEO Ney, e[NIIS (eles ¢ VAT AD Aas ness ge ce ‘Ss 
— ov'o eee re . Aae at: ey ae ae $940 mS 
— =e | N Sic 009 ‘oof = — et” "0D ‘ABN euvoLoUy terners 061 Ar an ves NHI O1r01rn *s 
2 BY EF or — cae Herts AAGN ae | Vai o Ns, 99 Val O18 IOI °S 
S oon N ok ay Eh: DAG aioe BC age ete in| > eae aes oy pete 
S < - pe =e ORY Scalte, OREN SUE OC Ct aN tae OLE on th tiara oe on ceneaniee 
5 = oto are ae aes A | = Be es Ag aoe 
x — geet x Ms d 009 ‘oof omorjed Jed eueorisury-oye1] sae o61 | HAI ae B4}OHEIS 
N == ovo S " ud 009 ‘oof "OD ‘ABN Ule9}S d00]aA eT as ot hy i ; me 99 10pue’ds 
= ess A 9d 009 ‘oof TUNE W1AI0g Ip eueryes] “90 | 2: Seba se o9 EU'S 
SS = teks eq S |} OIl Vee ENG ei re 
= a 7 aa a | AACN — THI ee i stn ay Buia 
a: ov'o i | a ais . $e 4K int a : 
a te os N 5 Dd 009 ‘oof ss: ‘0D “ABN UIeAIS eater ae Le ZB ea ojoqey ouRlyseqas 
SS x od 009 ‘oof TWIN IZIAIES ip eure] 90g o1r yee eae ap 99: CORES 
, XY ‘sourry | ‘soueLy ie oo SNI euzepres 
t | 
= ea “se as | ‘PiMoo— KIVL 
= ‘a8rey) | “pIom | ait 
ey | Unum = aed i  stodiee. | 
7 *201AIaS yaad Be ae} “SOT 
t *‘pemlojieg | qzsUaT-aAeAA b Res 
jo sinoy{ S20TAIES yeulio | . | yeouyneN | ‘[eUsIS 
agieyD digs jo aimjyen | ou) eae i aury drysuresys see ed “QuIeN : 
SU}SUgT-oAC A jeuLioN | 


penujuo—SUOT}BIC AIyS 


468 


' aswvd aowf oy | 


gob 


Marconi 


Mast and Supply Cart. 
13; kw. Field Cart Station. 


oe 


jew 


’ 


cathe 


469 


heart pa} 


ete aie Bae Saige eas Lee sate 
COCO CoO Of COO 8 CCOOCOOCR, A 6 


as! 


Sif: 


Ship Stations 


pow on 2. oe ee AAeGN ane Agft te ike oe ee Tyeseiey 
| (0D ‘S'S 007 14 Yalu | | 
009 ‘oof | [rey uedef) eysieyy uasnx uoddin |‘ ofh‘Aeq) yuf = ce "* 9, nie owEey 
ooo1‘zq81u 
009 ‘oof oy La) S S apTqueoIayN eyes |‘ oof ‘Aeq!) On Be oe °° gg NIL ey 
2s o. AAeN ae auf se oe oe °- 9yeM] 
a8 | a. ee oe oe AARN ae ~ 3s anf ee oe ee eo TWAT 
aoe a8) oa oe eo. AAeN ms not oe oe ‘+ eullysnyns}] 
TS |) ote. ary ee ee AACN —— OoL ee ee ee ee ewoxy] 
= on oe oe on AARN re val oe on ee 2° IH] 
<5 | se oe oa oe AACN ay uf oe oe oe owinzp] 
ears baie oe oe on AACN an Lor on ee oe oe ING] 
| ooor'yYysIU 
009 ‘oof pe? "09 ‘S'S aT uEOII ty-SO |i oof ‘Aeq |) NHI ee ** gg NIV SuoysuopZy 
| 071 “7 YSU 
009 ‘oot hee. euste ost yy ngsuyyy TUE UTI - oft ‘Aeq| MHI se es 86 nieyW nyoyoy 
tas [25 . AACN Te aor oe oh uaZzIfy 
peace oe oe oe oe AARN pes ‘ie tk oe oe oe ** oven 
ay ies oa oe oe AACN ety ADL o- on ei ee Talf] 
90IoW 
009 ‘oot Ae, pue eINyNIIsV Jo AljSTUTJ[ oOoI AHL aS Be es NIej LoyeAe HY 
aE AACN ae OO ie oS se) es SED EE Ey 
i ee _ ee oe ee AACN aa NOL ee ee oe - 8 osny 
= oe 2° ee ee ONAN eek ime oe oe ee TwIYysn 
fag eas oe o. e- AACN axes ever ee oe e. oe un 
oo$1*y4sTU 
009 ‘oof he si "" 0D S'S TeWUEHO |! oS ‘seq |) AOL | °° #3 ** gg NIV OATYD 
= hee oe oa AACN =—s dat on on on epodlyy 
Mth heave os oe oe AAGN a=, att oe on ee >* gsoq1q9 
ee art 33 oe oe AAGN ae y1f oa oe ge ewnyiq) 
per ere oe on oe Kaen BD amt oe o. oe eAeulyy) 
| ooz1‘}Y4sIU 
009 ‘oof | “09 ‘S'S ZIJUeOTaY eNeSO |! OSE ‘AVG 906 me ri ge NIC O8Ect yy 
| oozi ‘yysIU 
009 ‘oof jane *0D ‘S'S Z]TIJUeOIATY eYeSO |S OSE ‘Aeq | Gof 2 om g ey epeuesd 
(09 °S'S [Te] =: |O0OT ‘4 YSTU 
009 ‘oot uedef) eysteyy uesnx  uoddin |: o0€ ‘Aeq | of oh Bs ag NIL] O8UIg 
| (‘09 °S’°S [Te ooor ‘}YsTU 
009 ‘oot | uede{) eysteyy uesngA uoddin |‘ oof ‘Aeq! mV ue Rs ge DICT CMY 
dl (‘09 °S'S [Te voz‘r *yY4stu 
009 ‘out uedef) eysiey uesnA uoddin _|f of? ‘Aeq Ivt ue Si : "8 nie 'nNyYVy 
pis | es o- oe AAeN =e qf oe oe ° oe osy” 
Hes oe oe oe ee AACN afisy vul oe ee ee "* eulesy 
9 oe oe oe oe AAeN ou qof eo. oe oe **  Tyesy 
006 ‘yysTU 
009 ‘oof \\pei i ** +09 ‘S'S [eqUETIQ |! of ‘Aeq | AV i ms eg NIL OAUY 
00 “yYsIU 
009 ‘oot baa "0D “S'S aT JUesIOWy exeSO |‘ ooh ‘Aeq] OVL ae ae gg NIL VOlIOWIY 
: oool ‘}43TU 
009 ‘oot 29 05) ‘Ss Ss ap}}ueoIayY eyesOo |i oof ‘Aeq | Wvf Le "* gg Te esnyeuy 
a ae oor AAR N oe VE NE me sis oe. eulrysns}!y Vv 
ee) a. oe oe oe AAGN _ wor Jo es oe oe ° ny 
pays On oe oe o AAeN a Wit on on os “+ Tyseyy 


*esi1eyy) 


Year-Book of Wireless Telesraphy and Telephony 


*sourdy 


UINUTUTY 


“PION 
Iog 


*adieqy drys 


Z 


: aun ae 
O0O0m O08 OOOM-O 


Oo 


ee 


*poullojiog 


SOOIAIAS 
JO oJNjUN 


009 ‘oot 


009 ‘oot 


— 


009 ‘oof 
009 ‘oof 
009 ‘oof 


009 ‘oof 


009 ‘oof 


009 ‘oof 


*(adhT 
Aseoy at 
U1sUs]-oAe MA 
[CULION, 
3U}) Soljoyy UL 
SUJSUS-AASAA 


°° —- suOT}eOTUNUIUIO’) JO AT}SIUTI, 


ee oe ee AACN 


"7 tt 109 "S'S TeTUSHO 
. oe ee AACN 


oe oe ee ee AACN 
se ee oo” oe AARN 


(23.38 
ren uedef’) | VEGE SY IWC UTI] 


AACN) 


ee \ ee ee AACN 


vs £09 °S'S aT uRoIN eXeSO 
ee ° AACN 
ee ee ee ee Aaen 
ee oe pie ee AAen 


aa oie JUSWITIBAOD wasoy) 
ee oe e AAGN 
ee ee ee ee AACN 


(09 "S'S 
[lew uedef) eysteyy uasngA uoddin 


se x ** +09 $'g [e]UALIO 


ar Dee “ROY 
ee ee ee AAGN 
(Oars 
new uede i 1 vaste x] uost A uoddin 
Aaen 
oe ee oe AACN 
(09 "S'S 
Te uedef) eystey ues A uoddin 
AAGN 
ee ee AACN 


*09 °S'S ZIT} UROIOTW eYeSOC 


‘aury diyqsurea}s 


00g 448tu| 


£00€ ‘Aecy 

EY 3 
ooor‘}yqsiu 
‘oof ‘Aeq 


oozT ‘}4sIv 
foSh ‘Aeq 
ooz1‘z48IU 
»OS€ “Aeq 


ooz ‘4y48I1U 
:ozr ‘Aeq 
ooo‘; ystu 
‘oof ‘Aeq 
00g ‘3431U 
: o$z ‘Aeq 
oog “y48TU 
‘ o$z ‘Aeq 
ooz1‘}4sIU 
‘oft ‘Aeq 
ooz1°148IU 
‘ oS ‘Aeq 
000 1‘}q81U 
‘oof ‘Aeq 


“SOTtW 
yeorneN 


470 


panujyju0>)—§ UOT}BIS drys 


hie, elemeseso 


"+ + UTYSSENE 


- 96 TURN uoddtyy 
eyeUIIN 

oe * TYSesny] 
TUeSO]T 


ae NIL CUTYSIIN 
euTYstyl 
oe eseyl 


_ sete ODI 
aAnsye 


nysueyy 

eweiny 
ee ney tesoyy 
2s os ud 
oe Iyseqewmoy 
“* ge NIV OqOs 
** ge NIV OATY 


** gg hie oACY 
se TWOeMe YY 


* "gg NIL WOW y 


°* [oyey 
ss * esnseyy 
ge NIC CUITYSeYy 
a BUITYSE SI 
ee ee Isesey 


ee NIL Opesey 


‘PIVOI-NVdAVE 


*ouIeN 


471 
| 
| 


poe O Pont <i mG ee oe AACN | os Ee \ aor oe 0 nO eqnynsL 
pre ro eres ° 16) es oe ee oe oe AACN = eatl oa oe oe niesns], 
BAe cae rae oe SAG) mt, oe ce Ao oe AACN. bok ate oa oe ae oe quoy, 
asst — eat: ° Pay eee ee ee ee ee AACN outs | aut wer ee ee PATHOL 
i= | = aes oe PTs. eels ee ee ee oe AAtN | ao. | MM oe oe oe eo. eqoL 
oo$1"yysTu 
—— | ovo N a ral 009 “oot a a "* ‘og S'S TejueIQ + osh‘keq) ALL oy i “"gs Ney OAUST, 
| 006 ‘yysTU | 2 
— or‘o N ae Jd 009 ‘oof = eysie uest yy] nysuey] twmeury, | £oS€ ‘Aeq | WL “ie iG es nie NYOMIIL 
ey a << ere 68) rs Se AABN 5 WA eae eynsyeL 
ae as es ore ashce) es ee ee oe oe AAGN a8 | aot oe oe ee oe osuey 
(09 ‘S'S ooor‘yystu 
— oto N c Dd 009 ‘oot Tren uede[) eysiey west uoddtn |‘ oof ‘Aeq) gif “3 ti ge LILY CqQuiey 
= os ae Ss O — ‘ AACN Pas wolf sas a ie onTqoeyeL 
oooryysIU 
— oto N oa Dd 009 ‘oot oe **JOOYOS oulIey opyUeoIeyy |: OOf ‘Aeq | WL 5 oh: se pz NACI Tose, 
ooo 1‘}48IuU 
— oro N nis Jd 009 ‘oof oe "09 ‘S'S o[TJUROTAaT eYeSO |: oof ‘Aeq| NIL ote i, g¢ DIL] ueUIey 
ooor‘zystu 
—— oto N os Od 009 ‘oot a "0D “S'S BFIJUROIOTY eYESO | + OOF wed e168 i Ce ae ge NIL NYE L, 
ooz1‘jyUsIU 
3 —_ ovo N ie Jd 009 ‘oot cat "0D ‘S'S B[IJUeOIIWY exeSC. | {oS ‘Aeq | WIE =o ots ge NIC CWIOOe J’ 
-- 2 oe = oe Se Ae oe 6 oe oa Aae — oe” oe aon eis omn 
x : (oD ‘S'S ooz1*y48tU ont ° 
= — oto N BE Yd 009 ‘oot i PWN uedef) eysied vost A, uoddin |‘ oS ‘Aeq| asf zo ae °° 94 nhaeyyy PANS 
WD ray a3 AT eo ee O ae AACN eet OMi ee oe oo eptuinsg 
pins ae Are o. 216) oe oe o. oa os AACN pres 11f o oe ROR to eulng 
LQ 228 ae Rh ee a seGy aS oe ee ee ee AACN Pes? att ee ee es oe e£O0S 
— oof 14 48TU 
ww — of*o N se Jd 009 ‘oof Y a ** "09 S'S TeJUOHO |S oSh‘Aeq | HSf | °° a ag NIL OAUTYS 
(09 °S'S 00z1‘}48IU 
— oF‘o N ie Jd 009 ‘oof Te uedef) eysteyy] uesnA uoddtin |‘ oS€ ‘Aeq NSf = ee ge NIC OUeUIYS 
<= ie re =" LO as AAeN Tn vor a s a eurYysIyTysS « 
(09 °S'S 0071‘ qsTU 
-— oro N 2 Jd 009 ‘oof Trew uedef) eysrey uesnA uoddIN $ oS€ ‘Aeq 7sf ae icine is eyonzplys 
Has xo Soe os eae a aie AAtN ae Wor o o. "> nsjjag 
: ooors}4s1u 
rae oto N me Id 009 ‘oot Pa a ** "09 "S’§ TeJUAHIQ |: oof ‘keq) ASL ? rae ** gg NIE OATOS 
o0oz1‘}Y4sTU 
— oro N We Xd 009 ‘oot Oey 10D °S'S aT} UeoIEY eRESO ‘ oSt ‘Aeg TST a aS s¢ NIL 219782S 
— — — ss O 009 ‘oof he AACN —_ {ofr iy mf G euins}es 
, ooz1‘yysIU 
— oro N. Te Jd 009 ‘oof eysie yy opns}a J nysue yy TUB UT : oof ‘hed mf = *3 86 nie Fyeyes 
ae = wees ee aa —— AACN BF. eeeue ee oe ° “+ TUIeSeS 
Ss e. pe! oe yet o ty oe oe «eo o- AAGN 7 IMf .¢ o. oe IM e8es 
: (09 °S'S ‘0001 ‘yysTU . 
— ov'o N cae Jd 009 ‘oot Trew uedef) eysteyy uasn,x uoddin | ‘ oo€ ‘Aeq asf Of as ** gg NIV Opes 
ooz1‘}4sIU 
acct ot'o N cas Jd 009 ‘oof a _ 00. 'S'S eT UeOIATY BHCSO || fost ‘Aeq | Wdf 2 *s vs Ne] PUeUe 
Pte es a oe on 6 hes ee Aaen pods df: oe oe eMOIO - 
pee ae my ory ee Oialis pa oe 2. oe o* AaeNn a yar oe vee oe eUITYSOULYO 
Qo0r qqgru 2 
ye iis Bs — oe ee— 009 ‘oof =| °° ORF 0. Ai STO SoS€ ARG i NO { ee So cite v Ena, PASEO ' 


4 
‘ 


Pe Oe cgi 


ith — x "* puryeoz MeN JO*0D “S's uolug | ose 
‘* puryesz MaN Jo 0 S'S uolug | SzE_ | TA 
ake Acfo Ay - |oob 4usm | ~ " 
a ovo 9 a al a4 tae jo lies se) uolus) Sor ari VINA 2% ee: oie 18 einyely 
pukjeoz MeN JO ‘09 ‘S'S uoTUn oSz eh ee eee oo aan re IZULIOV 
° 4 = 
oa =% ie GNVIVEZ MAN 
S re = i: oe "a0 oof se ** uol}eIjsIUIUIPY suojsnD OzI TK [ot oe oe 
S ache am N on es, oot ae ** UOT}eISIUIMIPY SUIO}SND Oz1 SIND | °° oe ee eee 
Q, Ye Sel Aer N ae ie O oot eS be? uol}e1{SIUIWIpY swmojsny Oz! WND ee oe oe pepe Sa) 
& O oof ee ** UOI}eI}SIUIWIPY suojsny ozI {Np on oe eo phi Selick 
= ped 
a mn Z ‘Bp | | O0)DD0XON 
y | OoevUoy JO o0ulIg oge> | OD Ree Hi ‘sg Ot opuertEr 
3 
| 
— v fe ; | ‘W'S , e]INsy OOVNOW 
iS oo xX Yd 009 ‘oot | 1H ,, OVOljog op euUeRdIxo eID of1 Ps be [eo wee Opieulsg ues 
ee or: oy | | "W'S ¢, OTUOJUW | i 
S ate 6 i x ; Yd 009 ‘oot | ueg,, ‘dea op eueorxey vip off Wax bet ay i 
Ne ih ee x si yd 009 ‘oof "+ gIqsnquioy ap euLorxeayy eID oSz Eq ie: ae Ac et dish hh 
Qo au es x Jd 009 ‘oof “V'S ‘ABN ap eueorxayy eruvduioy hel ae betdel 4 
% x SS ‘ eae Heit ee ‘ per dax = 09 
p= ee oro x ve = i nee! V'S ‘euvolxoy pAOTT oo §=6| HYAX Be oe noe pce, 
oO ee ee oe - | 
S swear Funds combed | Ge May ff one 
come ‘ecto « . 0} "me A ee Ct O oo ee ee ee ee 
3 9 | AACN — VOX | 2: ** ~— ezo8ere7z [erouer 
% 
S | | | OOIxaW 
ce — oto N : | Zs (09 "S'S | ooz 1‘ y8IU | | 
| ref oof e d > ‘ ‘ Z 
N -- 2 N se 009 * Trey ues ef) eysivy Uosn A pee ‘ One ed HA oe ** gg Ney ewIeYyoyoR 
e. .~ Gs ES ea a AAGN Mf WMeus oe ee om opo 
ees | : OTL Se Las ai I aed ett ee an ee 
Ss a pa iad | FO | rac Wes ‘s if ay AABN an oer | ae < ie ores as 
ne ‘ah ra a ey os toes a . ee AACN ce amt titers Ae Ae phrase 
S | ‘sour *souelqy / . oe i o1t | % ey ty euysns], 
= L ‘pINW0o—NVAVE 
a oa 7 ae = : | 
8 -osreyy “PIOM . i 7 | | os ee 
oy WNW, lod “(add J | | 
- | AAO} UI ‘ 
QOIAIVS | “patw1oj1eg Y}SUsy-dAP AA ee eus 
. yO sInoy] | Se0IAIaS eULION : BONEN | “TeUsis | 
asrey) digs | yO oInjeN oe Sone3 ul ee seach Teo” | oumeN 
Q oO 
| SY1SUST-9AP AA [eULION | 
ET ae pice gf See ? 4 a7 — : t. | 


Om panuuo)—SUOT}IBIS CIYS 


4/9 


ed ae, 


es} 


COOOORA AAAA OA 


° 


Mizz | 
Sidofdby = Woke dott da} 


° 
° 


FB aay PhS 


lations. 


4 


Ship § 
a 


bd bd bd bd bd ed Ot od od dd 
SOOO BOUCHOU O UO DF OU O:+O UO 
Mae AAAAAAA, A AA A, AVAL aq yey Gale 


009 ‘oot 


009 ‘oof 
009 ‘oof 
009 ‘oof 


009 ‘oS¥ ‘oot 


009 ‘oS¥ ‘oof 
009 ‘oS? ‘oof 
009 ‘oof 
009 ‘oof 


009 ‘oof 
009 ‘oS? ‘oof 


009 ‘oof 


009 ‘oof 
009 ‘oot 
009 ‘oof 


009 ‘oof 
009 ‘oot 


009 ‘oof 


009 ‘oof 
009 ‘oot 


009 ‘oof 


009 ‘oof 
009 ‘oot 
009 ‘oot 
009 ‘oot 
009 ‘oof 
009 ‘oot 
009 So00£ 


009 ‘oot 
009 ‘ovt 
009 ‘oot 
009 ‘oot 


UIT ULAOAA, 
Aq paiayreqg §=“yiespoy Y Howey 
oury UlAOM 
Aq poreyreyq) =“qyaspoy % HONeH 
oe **pejsosiog yoqeys[osanyV 
Die ua8ieg ‘desqof WONT 
ppunas 


-sI0g ‘(uaspnuy] n9)) peysesi0g S/V 
sé AACN 


** yoy resuey S/V 
ol UlT-eyIIgUIY-a94SION uod 

a on USSTUpOUT EAA WTIUTTAA 
WestUpoUTIM WTOUTT AA 

qeys 

jessqrisdured aMSpfolfUspION 19d 
HOSUTESMIEM wuyouTTM 
AACN 

AACN 

AAGN 

a AACN 

re AAGN 


ee ae 


ee ae 


** puejeaz MON JO *0D °S'S uoTUA, 


"* puryeez MeN Jo ‘0D "S'S UOTUN 
JUAUITIIAOY 


** puerjeeZ MeN Jo ‘09 ‘S’S UOTUG 


** puvleaZ MIN JO *0D ‘S'S UOIuUQ 
** purleeZ MON Jo '0D ‘S'S uoTUGQ, 


** purlvezZ MIN JO '09 “S'S UOTUA 


** pur[esZ MAN jo ‘05 °S’S UuOTUQ 
** purlesZ MaN JO *09 ‘S'S UOTUQ 


"+ puryeez MeN Jo ‘09 ‘S‘sg uolug 


** purjeaZ MON JO ‘09 ‘S'S UoIUQ 
_ = PUBTEOZ MAN JO" OD S'S Berar) 
** pueryeeZ MoaN JO ‘09 ‘S'S uOTUA 
** pueleez Mon Jo ‘0D ‘S’S UOTUG 
** purleoZ MaN Jo ‘09 ‘S'S uoTUGQ 
** puerleeZ MAN jo -0D °S’S UuOTUGQ, 
** puejesz MaN fo ‘0D ‘S'S UOTUG, 


* puresz MaN Jo ‘09 ‘S'S uoTUgQ 
** puelesz MaN Jo ‘09 ‘*S’S uOTUQ 
** purjfeesz MaN Jo *0D ‘S'S UOTUA 
** purleez MaN Jo ‘09 ‘S’S uOoTUQ 


JuswUIaA05 


| 


00% 
00z-oSI 


OSI 
ogI 
00z 
oof 
oSI-oor 


oSI-oo1 
oSt 


oSz 
o0o0¢ ‘yy8Iu 
: o$@ ‘Aeg 

AS 


‘ofr ‘heq 


00S ‘yy 81u 
£o0Sz ‘Aeq 
oo§ ‘4y81uU 
:oSz ‘aed 
Cee 
Cee 
ofz 
oSz 
Cze 
oSz 
oo$ *y48TU 


-oSz ‘Aeq 


oSz 

oSz 

Sas 
voZ 4ystu 
:oo€ ‘Aeq 


oor OOFdeT, JO Aq 


eor OOIXOJT JO ARID 
oor USepnuyy tq) 
og OlIOTes) 


11 Peysesi0og 

“  utasiol g 
og WISYssog 

1 Ploljsuosiog 
og CJONSusg 

os OSPLJOE 

a og Jef eTV 
08 NAT Wea | 
SW 

ee ee 5 Vv 


ev 
Se ei zy 
ae : IV 


AVMUON 


te OOUITIIE AA 


rg OUTGE MA 
ear FEYOUCIN TY, 
tg ENJOT, 


ie 1g CPIQMLILT 
a! 1g OUNIEL 


vt 1g CUdd}Eg 


i 1g PUOOTEG 
te CNARN 


** ag TEMOUOW 


ie tg PIONOWW 
i ts eIOOW 
ye CULO 

ye INLeSuNeY 

ie CULILTY 

we Cynueyy 

"* gg Unodeueyy 


** we ZIA Hoey 
“7 4g PINE YY 
rr 1s FEVIEW 
5 ie OUDYRY 


"* ROWaUEET 


Year-Book of Wireless Telegraphy and Telephony 


474 


fo) 
oor oro 
007s i| 0z°0 
oo'v | oro 
00'% oz'0 
oot | o£'o 
| 
| 
00°% 0z°0 
oor oro 
0o'r oro 
oo'y oF'o 
a3ieyo drys on 
oo'v o-oo 
*soue ly *souely 
*asieqy *PIOAA 
UNUM] tod 


rasiey) digs 


“wid 6-0}, "Urd % 
“urd £20) surd 1 
“Me (O99. tse 2 
SUI Be. OF 0a eT 


[oe pd | Tod Tse 


| | > 


‘urd 60, ‘urd Z 
“urd € 01 ‘urd 1 
“ure 6 02 ‘ure Z 
ore oO} 


x 
»¢ 


eur'd or 03 ‘urd g 
“urd 9 03 ‘urd @ 
“ure Zr.o} °urre 6 
“Ure g 0} 


x 
xX 
xX 


*20TAIIS 
jo sinoy{ 


“Doe: Xk 


‘ure 9 


Oo UO 


. ‘5 O 
COR O&% AO AOAA, 


shee 


ae 


OO .- 
OOORAOOAR 


. 
eo ee 
° 


*pouliojisg 


SODTAIOS 
jo o1njeN 


009 ‘oof 
009 ‘oS? ‘oof 


009 ‘oS¥ foot 
009 ‘oS¥ ‘oot 


009 ‘oSt ‘oof 
009 ‘oof 
009 ‘oof 


009 ‘oSF¥ ‘oot 


009 ‘oof 


009 ‘of¥ ‘oof 


009 ‘oof 
009 ‘oof 


009 ‘oof 


009 ‘oof 
009 ‘oSt ‘oof 


009 ‘oof 


*(adAL 
AAvoPy Ur 
}SUdJ-9AL MA 
[VWIION 
Uj) Soljoyy Ut 


SU}SUIT-9ACM 


ce uastHpo UTE, Wat | 


AAGN 
afury-eyLiewiy oysION ued 


qeys 
-Tessqrisdureq aySplelyuepION yo 
: mpArey “0D 9 Uas|aIN “IUD 
Oe Aaen 
MlAIe’yT “09 2 UaspaIN “GD 
qeysiosuey[eAH suo}SA¥ISO 

oe ° Aaen 


qeysjassqrysd we aysuasieg pd 
AACN 


SreqsugL ‘assng “N 
AACN 
AABN 


ee eo 


qexs 
“Pessqrysdureq eysprelyuepro N 29d 
AACN 
ae AACN 
.< eluensiy) Ucsyepery "A 
qeystessqrysdureq aysuesIog a 
AAGN 

AAR 
men 


Sioqsuoy, ‘oozna S/Vv 
"PY “OD Sulperl 
2 Bulmnjorynueyy “S'S UeIqIS 
+y MIAIVT “OD 2 wos[eIN “IYO 
qexysjossqrysdureq axsuesieg yoq 


‘aury drysuieays 


penuruo—SUOIJBYS dys 


oIr 


ogt ‘yystu | 


‘obz ‘Aeq 


ob “yysTu 
: o£ ‘Aeq 


OgI 


oSz-oS1 
GLi-S7r 


oSI 


OZI 
ov 
CLr-Sz1 


“SoTTIN 
yeornneN 
et 
esuey 
yeulIoN 


Mh aT 


MdT 

IdT 
IVit 
Hc 


OVI 
TaT 


OdT 
NVI 


VOI 
ZVI 
dadv'l 


TdT 
OdT 
avd 
OdT 
LdT 
DVT 
VVI 

Ivl1 


DAT 


Val 
ddI 
Sal 


ruaIg 


He 


Les tes n Pedooey 
OF “¢ OFT 


1 Plolyetuen sity 


_ 08 Si dea 2 | Su0yy 
Seg Pl 

Tet 
og ©} ENLITC YY 
+ wet Spl ueyo{ 
ee oe of 
** o¢ TAT uosef 


a - eU] 
‘eA 


oe ee ae 


ee ee 


ee 2 elI0}YOH 
ag ae yepuroH 
** -91svjieey prereyy 


_os IIA UOHPRH 
i ae ; IRS 
** Av jolqquay 

CE ee og PULTE 

a ET1241SA 
°° eptla 
a i Ploasprgq 
ee ee eo sneiq 


ee ee. ee ee 


oozng 


og 3991105 


a oe dad Upeemuom0) 
ee 1 e}sUI0D 


*pjv07—KVYMUON 


“QUIEN 


475 


ee 


ations 


( 


Ship St 


| uoqsry ‘1odea.e | 
N = Nd | 009 ‘oS? ‘008 | ovsesoAeN op jeuoleN ezaiduiq ogI | wS9d ae on ** 4, WSO voryy 
N- Oy "-Q | 009 ‘OS¥ ‘ook | AACN oSI | pe US a oS us Jojsewmepy 
TVDOLYOd 
009 ‘oof orTeD [ep enbiq A de, eueniog ei9 oSz — : “7 9, equiequi¢y 
009 ‘oot or][eD Jap onbiq A dea euenieg vig oSz _ ‘ a o. eAeoGQ 
009 ‘oof ory[eD [ep onbiq A deg eueniag ely oSz _— ? ae 9, POJIQOe 
009 ‘oof or][e9 Joep onbiq A deg eueniog ely oSz — : Oe 9, O1RJULT] 
009 ‘oot oryeD Jap onbiq A de, euenioag ery | oSz —_ ; °° 9, esejeny 
Nadd 
ogi ‘yysIU 
x ae Dd | 009 ‘oSt ‘oof | qeysjassqrysdweq oysuosiog Joq |:0g ‘Arq, YACT ue “5° ** og ©19Z 
eS oe dey @ oe: ee eo ee ee AACN em AVI ee ee ee AVT SUINTA 
og? ‘yy8IU 
xX ee Nd | 009 ‘oS¥ ‘oof | qeysassqrysdmieq sysuesiog jaq |: us a Od Ms 23 ** OCT snus, 
og? “y4sTU 
xX ce Yd | 009-‘oSF ‘oof geyspssqrysdueq eysuesiog yoq |: orz~ ‘Seq! dat oa 2 2 <7 eaat 
ar a =o) a AAGN AVI i a taavd UslIANTEA 
roe oe 20) 2. ah on ee oe oe AAtGN ea HV1 eo ee eo. IA] 
ae) ee aC) aise ee oe oe oe AAeN oe {v1- ee ee oe os TOIL 
22 ee ae. > tye on oa ee ONAN eee OVI ee oe oe **  spory: 
qeys 
XxX oie Jd 009 ‘oof -Tessqrysdureq o7SplofyuopIONy yoq | O$1-oo1 ZAI oa oa an og [ACL Oro 
es 5 6 oui AACN a CYR ee a ** pjofysuepsoy, 
Osa ° 0) pee ee ee ee ee AACN poe SV S49 ee ee ee ysIoJ- 
paol obs ‘yy481uU 
xX Jd O09-(o0f =| -jopues “(uasog “q) Joaeypas s/v |*Srz"Aed | JaT | *° “8 os ‘] USOT pusag 
N i Od 009 ‘oot * yloy Josuey S/V ogt add By, 2 og SUTIII}¢ 
pa eo one) Rare: ee ee eo eo AACN ase WV ee eo ee ee TaIMS 
‘tee ee EG) acai es ee ee ee AACN a AVI ee ee ee ees AIBYS 
xX ae Jd: 009 ‘oof ax 28 ** — usseI0g], 0330 osr | dat oe oe ais og OUIOTES 
a ee S56} nae oe oe eo ee AACN pees IVI eo eo e@ ee 12s 
obS ‘yy8tu 
K ee yd 009 ‘oot we oe Siaqsugy ‘assng ‘N |: o4z‘Aeq| goOT MY ie oe "* preuoy 
qexs 
x a Zyl 009 ‘oof -jessqrysdueq exspefyuepion 30C 002 NCAT nS os NAT &3eld YI 9p O18 
qexs 
xX “a Id 009 ‘oot -Jessqrysdureq exsplelyuepIoNn 30d 002 Wal 7% oe WAT Omouef ap ory 
“urd:.6. 0) "td 1Z, 
ro strol CIe Conwy nn bo lac 
iP eOuOl Ue ul qeys 
Pie ORR Se OT a 0G) rime Qualia ety Dd_| 009 ‘oS? ‘oo€ - jessqrysdureq exsplolyuepIoN 19d og! {dal oe she os lef pyeausey 
7. = Jd} 009 ‘oS? ‘oot . ** uetig S/V | 042-091 | AGT | ** ate wII WO 
Udy (Cla Ole Ue Oulae? Jd 009 ‘oot ms _surr AnD OoI1KXe- AEMION ogi Ja se is ao ir CSINION 
as ee =r ae es AACN ae WI ee oe o- o. a8ION 
xX 278 Sd 009 ‘oof ens - yueduroys®uputrefg YSION S'V orl Mal ve Me os SA’I SOISPIN 
oe ee ee) Pak AARN el VET fe). = ws “" WaT SOIePIN, 
ural rare gol: Mansy hogs sae Jd 009 ‘oot |e BURT Fyn OoTxep-ABMION | Oz€-04Lz2 HAT ae sit ** gy OUVOTXATW 
. } 


- oof of'0 
j 00's of'o 
o0o°t o€°o 
o0o°k of'o 
o0o°€ oto 
oo'F oo 
00°F otro 
a = 
RS 
Q, oor ovo 
LY ee ial 
% 
Ny oo'F¥ ov'o 
aS sie ha 
NI 
S oo'F oto 
es oo'yv ov'o 
a 
N oo'y ov'o 
ty oo'v oro 
% 
Ny oo'y ovo 
2 oo'y¥ ovo 
= 
SS 
N oo'y oro 
ee oo'v ovo 
Ss 
noe oo'F ov'o 
S = soueny 
*souely : 
= 
= *osieyy "PIO 
= UINUITUTTA, Jog 


‘esrey) diqs 


MZLZLLLZ 


Z Am 2M 


[Mind et be? Se Soe | 


2m AZM 


*30IAIIS 
jo sinoy{ 


yo ee 


*PoulIojiog 
S201A13S 
jo o1njeN 


476 


009 
009 
009 
009 
009 


009 ‘oof 


009 ‘oof 
009 ‘oS¥ ‘oof 


009 ‘oof 
009 ‘oSt ‘oof 


009 ‘oS ‘Q0g | 


009 ‘oof 
00g ‘oS¥ ‘ONE 
009 ‘oot 
009 ‘oof 
009 ‘oot 
009 ‘oot 
009 ‘oof 
009 ‘oof 
009 ‘oof 
009 ‘oSb ‘90g 


009 ‘oof 
009 ‘oS¥ ‘oot 


*(adAT 
AAeoy Ut 
YSUgT-oAC MA 
eWION 
an saljoy UL 
SY} SUIT-OAC MA 


oesesoAeN op [euonenN ezoiduq 


‘oesesoaeN ap eueynsuy ezoidurq 


ovseSaaenN op yeuomen ezaidugq | 


oesesoaeN op yeuonenN ezouduq | 
oedeso0aeN op yeuonenN ezoiduiq 
oesesaaeN op JeuomeN ezoiduq 
oedes0aeN op yeuoren ezoidwy 
‘oesesaaeN ap euelnsuy ezoidwiq 
oedes0AeN op jeuoienN ezoidwq 
ovsesaAeN op [euomeNn ezoiduyq 
oesesoaeN op JeuorenN ezoiduiq | 
oedsesoaeNn 


oedesoaeN op |euoreN ezoidwq 


oesesaAeN ap yeuopen ezoidurq 


quoujIedaq sulle; }USUTUTIAOD 

quowjiedaq ouliejy }USUTUIGAO 
yuawjIedeq ouLIeyT JUSUTUIZAOY) 
yusuljredaq outiey, 1UueUTUIIAOD 
usuIyIedaq sUTIeJ JUSUIUIZAOr) 


OH OURTIOY IP tW204S 


uoqst] ‘1odea ¢ 


AAGN 
uogsrT ° 


AACN 
uoqsrq] ‘1odea e 


uoqsrq ‘1odea e 
uogsty ‘1odea eC 
uoqsry ‘10dea e 
uoqsry ‘1odea e 
uoqsty] ‘1odea e 

uoqsr'] 
uoqsty ‘1odea e 
uoqsrq ‘1odea 
uogsry ‘1odeae | 


uoqst] ‘1odea & 
ap JeuoreN ezoidurq 
uoqst] ‘1odea e 


AACN 


‘qury drysurea3s | 


002 


oS I-oo1 
ost 


oS1-oor 
oSt 


ogi 


ogi 
oS1-oo1 
oSI-oor1 
of I-oor 
oS 1I-Oo1r 


oS I-oo1 


“Sout 
jeorneN 


panuyuo}—SUOT}IBIC AIYS 


oe PIUTIIOY 

os ‘J 1018) 91959Y 
eg CLIC eSodoullg 
og UeIeI] [njeredwy 


“* 98 GAD eNed 
as ? * sIQUUIMS) UOA INV 


VINVANOd 


** rp OTteZ 
euler Bp ose 


ee ee 


ee oe oe 


11 JONSTP URS 
Tatiqeyy “S 


nm d§d [vsni0g 


ee ee ee 


ee ee ee 


rie[nsurusg 


°° ,onbiquiesoyy 


11 OS URL 


tr epueoy, 


1 PUIND 


ur [eQouny 
1 Osuezey 


°° yp epsad oqea 
1 PWUelOd 


n Pllog 
1 PORQUIY 
slay ojueIWyy 


*pyu0o—TWONLAOd 


*aUIeN 


“el 


| 


Ship Stations 


‘ard g 0, ‘urd 9 


| | 
“urd 2 o,‘ure zr ao1oWuI0d 
9 OF'0 Seva O} i Ul vaca.” Dd 009 ‘oot ap je Inoedea & ‘ACN Op ossny ID oS Adv ** o¢ [IY o1puexopy Joyerodwy 
‘ard 1103 ‘urdg | | 
“ard € oj} ‘urd xr | 
eo OF'0 “ure g 0} ‘ure a ke Od 009 ‘oof a ne °° Joop 199}; UNTOA oSz |; ONA ae ae “ihe og [AP[SOTey 
69 OF"O Xx ah ** q | 006 ‘009 ‘oof | °° **  eulzeyy Jo yueunjreded OCF 1. ry ie se sie * *og CLIOH 
a BOR . e O ain ee ee AARN eee TOA oe oe ee ove yeTyIMsy 
nary ae eo ee O ee oe ee ee oe AAGN pa ID Osc ee ee TOqOUIOIY) 
a — : TO — oe ses ss a AAeN = IMuY ZJasouOpeqod T1s10ays) 
— —- : SiG) — ax ae sie ee SACN — OH _ oyuaHeIpaoy erouesy 
—s —. . oe O roe ee ee oe ee AACN rd OHM ee yeurepivyy 
i paen ser) s* oe oe ee ee AACN = THY ° ee eo ee uuly 
re ee O aes ae ee ee ee AAGN pate, VMN <6: eo oe TiJe}SAY 
‘urd g 0} ‘urd 9 
“urd 2 0} ‘w'e ZI Q0I9UIWIO7)) ep 
oro OL OW Ol Ba cet? Xd 009 ‘oot yo Inodea ke °AeN Op assny eID oS Ye adar | Ji QC ee Adu eyerydng 
‘urd 11 0} ‘urd g 
“urd € oy ‘urd 1” 
ob-o Ure yore Or us ().** Jd 009 ‘oof ce ae ** Joop JeozUNTOA oSz HN * ties og AVISOULIPY LIA 
— a { eas? 009 Soot ee ee oe MEUSID MA =i a VNU | omy ee ee tt BUulIayeyy 
i ‘oa oo Gy at ae ee ec. oe AARN —s OO ee ee ee Aossiuay 
— ot eo oe O ° eo ee ee AAtN Hs : YMHY ~ee eo yorstenyned IT 
ovo xX < «q 1 000." 009 MOYO he PY °* gulreyy Jo yuowjIedeq of? AAM se ee os SAI Y 
os = — 009 * werers aS 8) oneIsy seq uel Sha _- MdN Ee ors 2 a [SUING 
a) <= é O ee . AA en eet MM Fi 1reunod 
aS eee . O == oe ee ee ee AA2N eeu MHY | ee _ Aeze 31 Toysuo(] 
— ae TEC) as oe ee ee oe AACN oe ONN | oe ee ZJIULY 
— = ee O ie oe ee oe o. AAGN — OHN oe o° S}JaTOAOIG Od 
‘turdiroj}‘urdg | | | | 
UE Gee OO} Ul ran | 
oro SUR a COP te. G2 Jd 609 ‘oof oe a 7001 190] UNJOA, oSz [ENR a alee ae as og UOSIOYD 
= es \ eave Je oie ee o- AAGN | ahd is WOU | one ee rAyes0g 
= — 6 net ee oe oe oe AACN mee | MOM ee oe 1qoq 
ee ree Pg er aks e. vs eo. ee AAeN is | IMU oe oe *- uezoleg 
— ao. . 225) eRe) ee oe ae ee AACN = ae {ow | oe ee oe ueieg 
pny pes ° ee O a oe ee ee os AACN tA. ODN ee oe ee eIOIAY 
ee Lert, ° oe O == ee oe oe oe AACN sa VINY ee ee ee PIONSV 
ENG, me e Din EX — ‘sha oe ee one AACN | 2% aly jee oe ee oe eiesuy 
— — : SO) — = me ee an AACN — qoy ws tAUULAZOAIDg ToIPUYy 
ah — {ere a: re ee oe ee oo AACN wee sfy oe ee oe IApeuy 
es, S55 i . ee O Paes ee ee oe se AAeN ie dou ee ee oe oe Inowy 
a a . hele = ae oe oe a} AARN | pes: aM’ oe 7+ ZeWTY 
sense wes { ° ee O tee ee oe ee ee AAGN <> jest ee ee elipuesyo]V 
‘ule F OJ “Ue % 
ScasCaleCopuoh mary elmer. By ao1awtuoy op 
ot:o Td ce Ole ue ores 3° Jd 009 ‘oof 13 modva @ ‘AEN ap assny aid och VWdu OS se A: ** og UOSY 
‘Und oro Und ol 4) 
“urd - o. ‘urd € eyyeqouey 
ovo Se: 6 209. “Wee: ag.) ="? Jd 009 ‘cof JO adUTAOIg 9Y} Jo UOT}eIWSTUTUIPY | Cz INU oF °° 9g ONJOALZ [eITUIPY 
i} 
ta one | oe itt @ aoe ey ARIA, Se TIN BERS Kaen ee MOU oe ee poieqye Wl pesTmpy 
Km peisorjeq 4 ” UeeACh Satiolh TAs a ss seek 
jo ow VISsnd 


ae 


PAS Hn eas 


urd Ir oy-urd.g “|! . 
“urd € oj ‘urd 1 . a 
Sure g 0} ‘ure ¢ ee 5y ad 009 “ook ee ee ee pT 190] UN[OA ee ee ra 08 ANN ysInoyy 
pas ae e's 8 we te: es oe Sc oa AAG we oe ar zjoueano 
f ‘me 01 ‘Ure z i - Po ee 
' “urd g 0} ‘urd g ddISUIUIOZ) 
1s — ALA) SUrds On OTUle. oF 0° Dd. 009 ‘oof ap jo Inodea &B ‘ACN op ossny 219 is = * og SIO VAZTOIOY 
a a oe ee ee i) the. ee oe o- ee AACN ee es ee $10010 3} 
z ‘urd 11 oj ‘urd g | 
S “urd € 0} ‘urd 1 | 
Q %9 — 69 OF'0 Sarre: 9) OF sure S| ** Xd 009 ‘oot tte “is °° Joop JoaquNOA, he +s ee) og AQUIYSIY 
& ‘urd rr 03 ‘urd g (Aqje ; nit 
~s “urd € 0, ‘urd x -uoIstAoid) 
oe 69 — 69 OF'0 COB Ig, OF ‘ures Soy ae | 609 ‘oof a fat **  yoo]J IooyunjoA, es a) hs os AQIM 
: a hex ea ee ee O | raat ee ee oe ee AACN ° ee ° TAIqeIy yy 
= nie cm “ee is 6) ae = Ae ‘te KARN ae che ae S]OUeZeS 
= aan © ats. ae). ee . O | = ee 2° ee o- AACN oe ee **uayes uejidey 
3 pain ae mes ‘- “5 Ga = ert ae £5 oe AACN ** youeieg jueUs}IoT uezyidey 
a Bie oe ai ae 6 | ae oie ots ai se SACN on 5c sie vues] 
Ss Re, = pe, . Ci Gy. Pe Bass Neate oe oe ee AACN os ee oe ‘+ nosey 
a, op We Yo} “ure z | | 
Ss “urd g 0} ‘urd 9 | * go1swUl0) 
Se s9— ep OVO) =| “urd 2 0} ‘ure ZI a Dd 009 ‘oof ep 39 Inodea & ‘AeN op assny 919 ie ** og Woyesnie[ 
ae oes ovo xX sis cae ll 009 ‘oot * -oyueyojsaloy, qyoqesiyq owepeyy oes oi Sa » epurjoy 
ale ne Son : ae | ats “¢ yi ow os AAG g ee snoojelz uuro 
ty ‘urd g 0} ‘urd 9 8 | ' oe : 
“urd 2 0} ‘ure ZI | 90IOUIUIOY) ap 
“A 69 69 OF0 ee 2 Dig iy it are 2 Os 009 ‘oot 3@ ImedeA B "ABN op assny 91D °° “TT bul9ye1q Iziayeredwy 
a ‘urd g oj ‘urd 9 
~S | “urd @ o} ‘ure ZI Q0IBWIWIOD ep 
2 60 — e0V'o | fume - 7 0, ‘Ure 2) Dd 009 ‘oot yo InedeA e ‘AeN ap assny aly °* og EINGA P1}0Ig 10, er0d my 
PR = ao ae — Pe Oe a ih 2 .s ¢¥ AACN - ‘* "J Jaaed Joyersdwy, 
N ) este PeOT ue ae 
| “urd g 0} ‘urd g a0ISWIUIOZD 
Ss 69 — 69 OF'0 Barats Cas rou) “wav ape Heo Nd} 009 ‘oof ep yo Anedea B ‘AeN ap assny aD : og I] FeJOOIN Iczv1edwy 
S | ‘urd g 0} ‘urd 9 3 
mie | Curd @ 0} ‘ure ZI | soISUIWIOZ 
oe IS so — 69 OF'O Sir eotr Ole Wiese © es yd 609 ‘oof | 9p 39 Inodea e ‘ACN op assny ID pur oe | IVJOYOIN 10,e1odwy 
ay ‘souely “soueIy pe1s01}0g 
| jo oul, *p7407—VISSAy 
: ' = xe Lae es ss 
st) -as1eyqy *PIOM 
NN WINUITUTTAL Jog | *(adAT, . 
| Aaeoy ut “SOTA 
| *QOTAIIS | powIojI3g Qysug]-aAeM | yeomnen | feusis 
jo sino} | sa0Lazeg. | [eulI0 N ‘aury diysuieais Ul ed “ouUeN 
‘odieyqg digs | JOoInyeN | 243) SerZoy Ur asuey 
| | SU}SUIT-2AC AA [ewION 


478 


penujuoy—SUOTIBIS AIS 


idee 


Ship Stations 


89 


69 


69 


‘ure b 0, “We Z 
“urd g 0} ‘urd 9 
WG a CaO ualll’ Cy cL 
‘ud rr 0 ‘urd g 
“urd € 01 curd 1 
SUE G40 ULe 6S 
‘urd 11 0} ‘urd g 
‘ord € 0} ‘urd 1 
“me go} ‘ure 


‘urd rr 0} ‘urd g 
“urd € 0} ‘urd x 


are .-S 


-O| 
6 | ee 
-o| ats 
od 009 ‘oof 
<0 ia 
dd 009 ‘oot 
a5 iia 
Dd 009 ‘oof 
Dd} 009 ‘oof 
6 se 
6) = 
6 Je 
aA Es 
6 4 
6 ies 
6 at 
6 ces 
6 a 
6 Ss 
6 zi 
6 os 
Dd | 009 ‘oof 
26 es 
Dd 009 ‘oof 
6 am 
Dd | 009 ‘oot 
6 ee 
6 ~ 
Jd} 009 ‘oot 
od 009 ‘oof 
26 i 
fee ew 
6 os 
6 Bs 
6 Ss, 
a ie 
Dd 009 ‘oof 


g019MIUIOZ 
ap 32 medea B ALN ap assny 91) 
AACN 


a0TIWIUIOD 
ep 30 modea ¥ ¥ ACN ep assny 21D 
: AARN 

asuryo 
-X@ YOO}S esry oy} Jo 99}]TWIUIOD 


7001 I9dyUNTOA, 
AARN 

AACN 

AACN 

AACN 

AACN 

AACN 

AAGN 

» AACN 

re AACN 
8 AACN 
AACN 

a) AACN 


9019UIWO7 
ep 39 medea e “ARN oP assny OK) 
AACN 


ae : ee 399[J To9pUNJOA 
AAeGN 


JOO 1097 UNJOA 
AACN 
AACN 


ee eo ee ee 


2° ee ee 


J929} J Is0,UNTOA 
ILJUILIO VISV,] 

ep inedea @ APN OP assny eID 

AACN 

AACN 

AACN 

ee ° z oe o. AACN 

ee See ae C3 AAGN 

ee oe ee se AACN 
aTePUSHO eISV,] 

ap InodeA & ‘ABN op ossny aly 


eee 


TOU PISsoy 
* esIy 
ynoig 


og eleyssinoq 
-UsP]O eIUaNsAY essozulig 
rhe ‘+ epzolaz eAvureljog 


og AUZIIOg 
** yrUYoURIsOg 


os TANYA P4}Old 


og Wed 
re si me + pIoyded 
. . uowlrsjaqueg 
EPnOme Hy yermed 

epryled 

TIINOssNO 

sjolnossng 

ZyaTeING 

. “ eUIeIyNO 

° oe 82310 
s1U04HO 
-* ueaxO 
e10 


0g ess3pO 
YIAON 


og POIOSAON 
HLTOXIN 


08 po10sAoNn, TuliNny 
oe 0 °° “BASN 
ee ee eo UIUSIPIAYSOW 


i a a og ASTIGONL 
i) ni og PMEITT 
ey oe udZzaIVT 

resnosueyy 

ee ee ino[pueyy 

_ Auuares}eZ jueud}IeT 

oe " yoyeysey yueud}IoT 
ious ype suo sy 


oe MSA ASMoy 


Year-Book of Wireless Telegraphy and Telephony 


*asreyqy 
WINUNUTY 


69 


*sourly 


eg OF'O 


*souely 


*PIOM 


led 


‘asieyD digs | 


‘urd 11 0} ‘urd g 
“ord € 0} ‘urd I 
Supe. 9 Op ue) §S 
‘urd g 03 ‘wd 9 
“urd % 0} ‘ure ZI 
“ure F oO. ‘ure 2 
‘ure ¥ oJ ‘We Zz 
“urd g 0} ‘urd 9 
“urd to}. ‘wre ZI 
‘urd 11 0} ‘uid g 
“urd € oj ‘urd 1 
“ure g oy ‘ure § 
‘ure F 0} Ure Z 
“urd g 03 ‘urd 9 
OL Ul © OF RUMEN Z1 
‘urd 11 oy ‘urd g 
EUG po. Ott: d: of 
Coeur oni uresy tS 
‘urd 11 0} ‘urd g 
“urd € 0} ‘urd I 
Sure Q) O77 cure. S 


*Q0IAIIS 
jo sIno}y{ 


: ae) 
; 6 
Jd 
ee Yd 
: 6 
od 

; od 
6 

; Od 
: 6 
: 6 
: 6 
) d 

6 

eo Xd 
6 

6 

Oo 

4G) 

pa 

; 0 
an 6 
od 
*poullojiog 

SOdTAIOS 

jo o1njeN 


009 ‘oof 


009 ‘oof 


009 ‘oof 


009 oof 


009 ‘oof 


009 ‘oof 


009 ‘oof 


009 ‘oot 


*(adAL, 
Aaeay Ut 
Y}SUIT-9AC MA 
yeuULION 
24) Serjoy{ Ut 
SU}SUIT-OAC AA 


AACN 
AACN 


i 
oe ee ee 


yoo} JoajyunToA 
a0IawuIO) 

ap ja inodea @ ‘AeN op assny afd 

-. . eo. oe ee AACN 


so1swwIo7 


ap 1a Inadea & ‘ARN op assny eID | 


¥ 


}90] J Ise, UNTOA, 
oe AACN 


*go1atuulo) 
ap 1a Inedea & “ABN ap assny 21D 
ve - ce i AAGN 
AAGN 
AABN 


}99T[{ Ivo] UNTOA 
ae AACN 


}99]J Iooy UNO 
es AARN 
AACN 

AAGN 

AACN 

AAtn 


AACN 
AAGN 
s[PJUSUO IISV,] 
ap iInedea & “APN 9p assny aD 


x 


‘aury drysuieais 


panuyjuoj—SUOTIBIG AIYS 


“SoTTN 


yeorneN 


"TeUSIS 
1d 


“+ pyaaenag WE 
WyspodoraAejs uswyANOT, 


og ETNOL, 


08 aasty, 
PAESON D 


+ payoueyqyiyoL 


A ee og AOQUIL TL, 
Cag (oar [ 


os FRJOUTN 10JRTAS 
a -*  erang. 
TAUYOETIS 

11 qONn0s919}S 


og [Odorae1S 
yepueys 


eo eo 


og AO}C1VSS 
euoyyNOS 
BARTS 
Yonoals 
douls 
YOTPTYS WSITQIS 


qNY 
APISIISOY 


** oe ASU LIssoy 
*pju0l— VISSNa 


*oWeN 


el 
se bee mie awe : ae 009 ‘oof Ps hs Ps JUSUIUIAO0r) oor VNAGT 7° yy, TouatA, StMpN'T , 
40 NOINOD) VOIusV HLNOS 
— — — a S26) 009 ‘oof aS pe a JUOUIUISAOr) _— qd92H a sas **roqoueAey ens 
— — —_ sis =O 009 ‘oof ae ie oe JUSWIUIIAOr) — aH ae ** nypuisusotwey ens 
pote. Loree aia ; ee ee Oo 009 S00€ oe oe oe yUsUIUIaAO) —— 99H ee ee ee ee Teg 
WVIS 
2 ss: =r ee ee O {is ee ee oe oe AAen ton XH ee ee ee sjopeyreqez 
Bl Lie 2 ae. . CG: 4 ce ony Bao ee AAGN ae. dHuM ee oe oe yIUpesA 
‘urd 11 0} ‘urd g 
“ord € 03 ‘urd 1 é 
69 — 69 OVO “ure-g Oy) “Ure $j .“- Jd 009 ‘oof e Es °* Jaap JoozuNToA oSz XNU ki cs ** 9g BSQUOIOA 
ne Bs SB. oe thy oak Ke oe we se AAeN a VIN .- oe oe IOAOYSIOA, 
‘urd rr 0} ‘urd g 
“urd € 03 ‘urd 1 , 
“eo 69 OF'O SoTT Oe OT COl MU e se Silas: Xd 009 ‘oof ee ss ** 4oop.yT I90z, UNJOA oSz ANY of se : og JIWIPEIA 
: ‘urd g 0} ‘urd 9 
4a “ord z o,'Ur'e ZI 901OUIWUOD) 
& 69 — 59 OV'O on ure v oF ‘Ure Z| °° Xd 009 ‘oof ap jo Inodea & ‘AEN op assny 91D oof Od ** og QUIJUISUOD ZeEIUY TIIA 
os ‘ure ¥ 0} ‘Ure Z 
R “urd g o} ‘urd 9g S0IOUIUIOD 
Ww 69 69 OF'O o, urd @ 0} ‘ure ZI | °° Dd 009 ‘oof ep 39 Inedea B ‘ARN op assny 2D oof Ody ‘ og TIXOTY Zeus - DTPA 
ia. ‘ure F OJ ‘Ue Z 
“urd g o} ‘urd 9 dd1BWIUIOD 
Q a 9 OF'0 ep rd Seyure er | Dd 009 ‘oof ap jo Inodea & “ABN Op ossny 91D oo€ Md ‘og SIPULXITY ZeIUy-DIIIA 
; BUADIE] 
2S o— 39 OF"0 De * er: 009 **(diys Sulurer]) 3oe].J Io0}UNTOA 002% INY | -OYIN ele eulermy erextgA 
‘urd 6 03 ‘urd g BUAOIPUCXOTV 
—_ — “urd €vo} ‘urd 2) °° yd 009 ‘oof essapC ‘JOONIS “ABN [eloIouIUIOD oof dou | eugx eluimsenmy ereyxaA 
‘ure V OJ ‘Ul'e Z 
: curd g 0} ‘wd 9 g0IaUIUIOZ) 
on 69 OVO $; urd S103 “Une. or} °° yd 009 ‘oot ap ye imodea & “ARN Op assnyY 21D oof Dd os eyugX-epumnseruy- elexIpeA 
= = a OL “6 — tk = ; AACN _— a aest 5 of yoyensie A 
‘urd Ir o, ‘urd g 
: ‘urd e OF ‘urd t ¢ ee oe oe ee 
oo 69 OVO SVP iOl Ole URE. 5 Sie hie” Dd 009 ‘oof ous n° **  JoaT,J JooyUNTOA Oz INY og IAL 
‘urd go, ‘urd 9 
“urd z oz ure ZI 2019WIUI07 
os 69 OF'0 Ure: tom “are @.) °° d 009 ‘oot ap 39 Inodea e "ACN Op ossny oI9D oof addy "+ gg INSIOANY YO LAVIeSSOST, 
‘urd g 0} ‘urd g 
“urd z 0} ‘ure ZI QoIBWIUIOD og YOUIA 
od 69 OVO “ure » oO, ‘ure Z| °° Dd 009 ‘oof ap 7 imedea e "ae N ep assny 01D oof Adu ~o1P]OIN AoX9TV GOHAoIesses], 
an a — mie "oO — AACN — HOW YoLAoieses], 
‘urd g 0} ‘wid 9 
“urd @ 0} ‘ure ZI PO TQTUIUIOD * 
0° 69 OF'O “ure vv o} ‘me Z| °° Jd 009 ‘oot ap 39 Inedea e “ABN ep assny aid oS Adu . oe GOPAOIOPOPT PLEYANA JEST ; 


g[eJUELIO) SISV,] 3G ‘ mia 


Year-Book of Wireless Telegraphy and Telephony 


482 


Rava TERE, aN w § ay eae ES SS ae eS ee Pee aaa |. . Sen) a) ieee: 3 
oo°t oto N es Sd 009 ‘oof “ie a oe * BorjUylyeseIL, PID 69z qaqa ea 11 OOq Opueuiey 
ee s N eo ee O GzS ‘008 ee ee ee AARN ‘ Cr {qa ee oe ee eInpewsi}xq 
_ — N ay 23.6) 0GZ, ‘oof 28 at reise °° AACN crz ada *°A SOjIey JIopeiodwuq 
eoldyy 
oo°t of°o w— es Xd 009 ‘oof ep sselI0) ‘deA op erousjeA eID oor aaa obs og PIUOG 
oo't of'o oom are Sd 009 ‘oof ** elijsnpuy 9 oloesaAen — eric : #4 ‘* uyTEd 
oot of°o N vs Yd | G09 ‘oS¥ ‘oof | °° " ergeduio) A opremnbzy sox oof MOU : 11 OPETJI AA Bpuor) 
ook of'o N ae Dd 009 ‘oot : BOIJULTESeIT eID 692 HaGa *  yzedo7qT & zedoyT ‘9 
oo't of" N < esl 009 ‘oof o ene *“*eorpuplpeserly el) gor Zda * ZIPED EP PEPNID 
oo't of'o N coe Xd 009 ‘oot us eke **eolpURl}eseIL eID 692 ada “** |, aTIINSeZIq ep °D 
— — X a: ** qd | 009 ‘ooF ‘oof : =e eUMey eUa[s] eID oor AA : JAA eunyeze) 
oo't oto N ~ Od 009 ‘oot ‘a ee ~ 2 RORUS Te aea eh) gor IGe ‘ 1 Oda eunyezyey 
—_ 23; N : BO a oe SACN giz Ada ; Haq eunyezed 
oo't of°o N ei Dd! 009 ‘oSt ‘oof | -- engpaniog) 4 opietnbz] soy[urg oof LOA 2 oo mu euljeyed 
voLyy 
oo°t of'o eu are yd 009 ‘oof ap sse110y ‘deA ap eriouejeA eID oor Maa * ** og sefareuey 
o00°f of£'o N Q Yd | 009 ‘oS? oof | ** erueduroy A oprambzy] soprurg oo€ NOG! : se 1 ZIPeD 
BoOugV 
oo°t of’o wu c Nd | 009 ‘oS? ‘oot | opssozzog ‘dea op elousje, eID ogi JAA ‘ oe og [eueqey 
oo’t o£°o N Sa Ha 00§ ‘oot me ** voruRJesery erurcdwioy 69z aaa ' wg Seity soueng 
3 = x re "* dq | 009 ‘oor ‘oof | °° eS BullyrTey CUSIST BID o0~@ G44 ‘ eg TOATTOY 
o0o0°f oto N aie yd | 009 ‘oS ‘oof | ** erueduroy A opiembzy] soyiurg oof goa gy nu GOW euojaoieg 
vOLyV 
oot of°o — ae )d| 009 ‘oSt foof | ap ssaz10y ‘dea op erougjea eID ogi aaa : oie og O]201e 
o0o't of°0 N ot Nd | 009 ‘oS¥ ‘oof |= °° erueduoy A opreinbzy soypiurg CLz WOU : = 1 SoUlTeg 
aa —o Xx ca **d | 009 ‘oS¥ ‘oof | °° fe SUlW ey CYSTS] eID oor dda ; is so TESTE 
voLIyVy 
oo°t oto uw 3 I | 009 ‘oS? ‘oot ap ssel10) ‘dea op eiougen eID Ogi VaAa os YOUR SPIXNY 
oof o£°0 — yd 009 ‘oof * elijsSnpuyt 9 o1nsesoAeN — VAa i OdUeV 
oo°t o£"o N Yd 009 ‘oof ee eorjuRyesery ergeduroy 69z Ida 3 1 Zodo'y o1ruojuy 
a aon N cae S. 009 ‘oot ae rie he a AACN Ig Waa Uyzed <p OFCALY 
oot o£°0 N Dd 009 ‘oof eotjurpyesely, erueduiosy 692 Vda rr Op UROTTY 
oo-f ofo N Jd 009 ‘oof 1g eoluResely, erlueduioy 69z Lada g nIlllX osuojty 
oot o£'0 N oC Xd 009 ‘oof a eorjuryyesely ereduroy 69z ada * *'rr ILX Osuojly 
eoLyy 
oot ofo Te : Dd 009 ‘oof ep sselIod ‘ded op eicuaje, ay oor Oaa : es os CALTYV 
voy 
oor€ of*0 “ a Dd | 009 ‘oS? ‘oof | ap ssotioD “dea ep elous[eA 9D ogi sick : "* og OFeZET “VW 
*souvly | ‘soueiy 
NIVdS 
-osreyy *PIOAA 
TUINUITUT Jad *(adAT 
AaeoyY utr *SOTTIN 
*SOTAIBS *poulzojsi9g ASUsT-vALM yeorneN | ‘yeUsIS 
jO sInoF] S90IAIBS [ewION ‘oury digswieays Ur Wed *oWeN 
*esieqy digs jo ainjeN | 94}) sorjoyy UL asuey 
SYISUIT-DALM [eULION 


penuuo)—SUOTIBIS drys 


Ship Stations 


xX Ot “* qq 009 ‘oS? ‘oof | °° oe VUN}JICJ CUs|sy eID 002 Saa as ES ‘IT ounefl Avy ee 
X is "°° dq | G09 ‘oor ‘oof | °° Be VUIYIe]T CUSTST eID 002 faq ae oe ve *y ouTef Ao 
N as Jd 009 ‘oot aS hs “* Borquyyeseiy, eld 1 nda 7+ gy BIuasNg eNO;0IA euly ™ 
N ze Yd | 009 ‘os? ‘oof | °° °° elijsnpuy 9 o1loesaAeN oof AAA oe vis 1 PHOIA eUIOYy 
o0o0‘T 
N = *°O | 002 °Q09 ‘oof | -° a ah a2 AACN oLz HAA ay se Q]USsOY eCUISY 
N he Id 009 ‘oot Ss a ** BorpURyyesery ety a4 ada e tr CUNSHD elie] CUloy 
N PG Dd 009 ‘oof s a “* BolpUepEsely, eID ev Sada aa 8 rr INSa4sNI}LVg “gq 
N ae Dd 009 ‘oot ** emedurog A oprambizy sojjruig Sze SOU he wm SCLIN}sy ep edioung 
000s 
N P, ** © | 008 ‘009 ‘oof | °° By te ie ONAN bze qa ae ee SCLIN}SY ESOOULIg 
N a8 Dd | 009 ‘os? ‘oof | ** vermeduosd A opreinbz] soyiuig oof NOU eS Re se nu XI Old 
o00z‘t 
N 2° el 006 ‘009 Soo€ ee ee oo ee AAGN o£z ada ee ee ee ee oAe]ag 
erueduioy 
xX ay rey 009 ‘oof A anoser) oseqepureqoy oor ZAA ¢ ae “4 og USPION 
N »% id 009 ‘oot ar i ** BOTUR]}eseIL, eID 692 Nada ae Sf “* ap JeLIOs} UO 
N ped vd 009 ‘oot a a ** BONUP}eseLL eID 692 Ada e **  wACE CeplAczuoy 
= : Od 009 ‘oot esouoygey] elo CUTIE eT =e Oda i ZA og CLOT 9} 00K 
os Be **d | 009 ‘oov ‘oof | -* - °° BUlIYILY eU]s] eID o0z WHa | °° he nu WA Jewerny 
N a4 Dd | 009 ‘oS ‘oof | ** ermeduioy A opraimbz] soypiuig oot doa a ** wr SOM “WW TONS 
— re Xd 009 ‘oof ve esauoyeyy elo CWI}LWIe ey _ NAGA ee ot ** 9g UInbious; 
eolIyy 
ee On yd 009 ‘oof ap sso110y “dea ap erougea eiy OgI Waa ae a og CIN] [US "Ww 
N BY Qd| 009 ‘oS? ‘oof | °* eruedumos 4 opiaimnbzy sojiurg oof TIA a eo 11 ZU&S UlzIeW 
N an od 009 “oot ae ae ** BoljUpyyesely, ey gor Mada i Tr 9PIOARTITA “TJ JONUC 
N “5 od 009 ‘oof a OF, “* eorpuyyyesery, el) 692% Wda be, ee tr OATBD fonury 
= ise 0d 009 ‘oot ia Bsouoyeyy SO VUIIILIe WY eT ar Ida va i i og UOYRW 
X od: *"d | 009 ‘oSh ‘oof | °° ee eUlyIeW CUs]s] eID oul aii: Baa SS 7 ony 
Roly 
oa a Dd 009 ‘oof ap sse110) “dea op elougjeA eID ogi Ada a A ** 9g SOATA SINT 
N ns Dd 009 ‘oot os i; ** eBorzUR]}EseIL eID rey edo Oe ue s °° wIITX vosT 
N os Dd | 009 ‘ost ‘oof | °° sia "* BorqURfyEseryE eID | —6gz Na she oe: rt [dzeseT 
eolyy 
“— et Dd 009 ‘oot ep sse110D ‘deA op vloueyeA eID ogi Sad Go" ee "9g 0381S “S “ff 
Bolly 
g2— sie yd 009 ‘oot ap sseli0g ‘dea op eiousea eid ogi faa si SIG ** og uenf{ oss10f 
vonyVy 
= ie Jd 009 ‘oof 9P ssalI0) “deA ep elousea eID oor Had ia 20 og PIBAOCTT “g “Lf 
volyy 
Slee ws 9d 009 ‘oot ep sserI0D ‘dea op eriousea eID oor laa ie (ta Ae os PATIEL 
xX as ** d | 009 ‘oS? ‘oot | °° a CUIYIV VUoys] LID ool Is i 32 “ ey: oue]s] 
N a Od 009 ‘oof ip epi ** BoljURp}eseAy eID 692 AGH hs a r, Avuvg op PIs] 
ae ay ore 009 ‘oot +3 esouoyeW elo eure eT as Oda s "* og POLOUSW OP IST 
N 2 Nd | 009 ‘oS ‘oof | °° erueduioy A opsoinbizy soyrutg oof AOA ee nm ADT [eqes] ByuLjUyT 
N oe DENG: 009 ‘oSb ‘oof oe e oy oe AARN gz Ida oe ee Ida [0qes] eyURjUy 
N a dd 009 ‘oot of a ** eorzupyyesely ely 1€¥ Ida tr UOQIOG ep [eqes] ejuesUy 
N AK Nd | 009 ‘oSv ‘vote | °° “*  — BLIJsNpuUyT 9 O1oVsaATN oof Hada “e °° =f HAA sepuodsazy 
eOLdyV 
s.— te Dd 009 ‘oot ap ssez10d ‘dea op viousjeA PID oor ee a ale ps Re og OPIN) 
000‘T 
N ee ad @) 009 fooS Soo€ oe ee oe ee AACN oLe Ida ee ee ee ee epyeary 
‘urd 21 0} ‘urd g ROLY ’ Week: 
“urd ¥ 01 ‘ure omy Hd! 009 ‘oof ap ssezI0y ‘deA op eiousieA ery OzI NAGA | nedIISOATIC ZODULUIOT TeIOUd") 


“urd g OJ} ‘Ura & 
“urd v oj ‘urd € 
“Ure Cr Oy Sure Ir 
“Ore S201 “ures (aury eouyy q3NoS-31nquey}04)) ? 
ogz gzo Sore y O}” "Ure oe ae | 009 ‘oof sInqueqjoy ‘oruepesuer, *Iapoy oSz 14s et : Oe og M1JULBYV 
— = at oe = 6) es, AAeN east Has o- on oe on uly 
‘urd zi 03 ‘urd 11 “F 
“urd g oud Z 
“urd ¥ 01 ‘urd € 
yy “ure ZI OF We IL 
Ss mB ao vOqr-ure 2 (aur] eormsY 4NOS-sinqueyj}04y, 
S ogre gzo “ure bv oO. ‘UIs e: “hg, 009 ‘oot BiInquesyjoy ‘orjuepesuely *Iopoy oSz Sas On Dp 3 og WUBOTIFY 
‘urd S1°g Oo} : 
& ‘urd g “urd Srv 
aS roy ‘ard Curd 
NY | Greer of “ure ZI 
ne oo'F ovo “ure Si°g op ‘ure g “* gq | 009 ‘oS¥ ‘oof |°° ake Ud}OJO-egINT “Tepey oSI Tas ag ae a sg ONSIQY 
= NaGaMSs 
S | voy 
~ 00's ogo | a : yd 009 ‘oof ap sseri0> ‘dea sp elouazeA eID ogi daa ac o “2 ‘gp TOTTI A. 
nO eBoy 
& 00's of°o 2 v8 Xd 009 ‘oot ep SS01109 ‘dea op erlouse, eid ogi Maa Se S os og TEOLIC LIEN 
vOLITV 
aa 0o'€ of'o a yd 009 ‘oof ep sso110y ‘dea sp elousjeA eID oor 7ZAA ot “le og ZUCS 9} U09IA, 
; evoltyV 
Ss oof ofo eu vs yd 609 ‘oof ap sseri0Dj ‘ded op elousjeA ei) OgI MAA “ie ** og PPOY eT 2} UIA 
voy 
By o00°t of'o Pee ie Xd 009 ‘oof ap ssez10g “ded op eriousyeA eID oor Ricici : cae og 1AI19,J a} UDI A 
“ ook oto N mn rd | 009 ‘oS ‘oof | ** ermeduiog A opxzetnbzy] sojjturd oof ADH sys ** yy BIsUeqTeEA 
a oof of£°o N “Us Hd | 009 ‘oS¥ foof | °° **  9r0july ‘dea op eoury oS@ AAA 0 fi ° 5, PUL 
Ss oo'f of'o — se Dd 009 ‘oot a ss g10}ury “dea ba —_ did g : nm POULTGoIIOT, 
Reams 00's of’o wu ie Xd 009 ‘oot | 9P SsserZ0}) ‘deA op eviougeA eID / oor Laa S Nag 2} UeIOyT o10poal, 
N - — — — — | ** grozuly, “dea op eeury | — TAA Ss 11 OWA] 
na oo't of*o N ai 5d! 009 ‘oS¥ ‘oof | -° ie a Salat Sass | oS$1 OTA + a1 SO82IS 
VoL 
> 00's of°o ee $ Jie | 009 ‘oof Pp sselI0D "dea ep Byous[eA eID ogi Oaa *8 og OFUNSES 
= — ee N one SaaS = < AAeN = MEG | °° | °° Ma e3eld kT ep Ow 
S ‘souvIy | *soueiy 
RQ “pv0o— NIVdS 
1h a eee Es walt = leg 
S *931eq9 ‘PIOM 
— CINUNLUT Jad ‘(odAy, 
AAeoHY Ut “SOT 
| *Q0IAIIS *patdiojieg | ysUsT-aAeAA yeorneN | “[eusis 
jo sinoyy SQdIAIOS [eULION ‘oury drysuiesys Ut ed “oe N 
‘esreyD digs yO oInJeN | 0U}) Sera Ur esuey 
SUISUIT-OACM [eULION 
| 


penuzju0)—SUOTIBIQ drys 


Ship Stations 


‘urd cr 0} ‘urd 11 
“urd g 0, ‘urd Z 
Sd) 7.07. urd © 
“Ure 'oh OPUS LT 
SEL Cem Oimattl: eC) 2, (aury elyerjsny-sinqueyq}0r)) 


09°2 gz‘o Chars Te Yorke sere aS | 8 Oe ** g | 0091 £009 ‘oof | Binquoy}0r ‘oljuL[}vsueIT, “1epoy oSz AAs ee ss oh og DIUeIPU] 


re _ a3 wink ere wer rites 605 are oe AACN vas ANS ary oe or oe ulsny 


‘urd zr 0} ‘urd 11 
“urd g o'urdZ 
“ord ¥ o, ‘urd € 
Care ClO} Ue Iz 
“ure g o, ‘ure Z (oury eyyexysny -d1nqusy}0%)) 
00g‘t*Q0g ‘oot Sinqueyi0H ‘onuE]yesued L ‘19spey oSz Has 

= AACN = gds 


te 48 ES leg Cla 


Og’z gzo St Cee O ee tuce. Canleh © Ste 
YB . ee we oe of e10%) 


Oy 


ee ee oe ersyAq 


et es o. oe rag AaeN pe was : 
a ee o- ee eppay 


oes ye 8 oye ae SAN = Ags 
(aury 810q 
009 °@Z8 ‘oof | -eTfe1y.-z1usses) sheayrey 2781S cor aas 

IG oe oe Cin AACN aes 5qS 
ber os Pa oe oe AAeN et Mas 
sale se oe oe oe AAGN tie IOs 
a ae oe eo. oe AAGN pas Ods 


| 
| 
| | 


ad og o¢ CHOIIA S8uru}}01q 
ae °* gazoqsTsud 

eISSQ SeID 
ee om **SUIWIMEp,y SPD 
28 ae 20 UIOP{ SOeID 


é 
ts Py Toor x rs Oce UT 


OCOO00m OO 


‘urd SI°g 0} 
-ard g “urd Cr-¥ 
O19 Orde yacti'G 
Giczar OF, (Ue e- cr 
oor ovo Se) ST°Os07- Ul e191 Sasieyt 009 ‘oof ats ae Ud}OJO-eajny “lepsy oSI Mas 
‘oe MOF ess 5 oe eC) ‘sees o. ee oo oe KAGN ore Xas 
‘urd zr 01 ‘urd II 
“Und onl urd Z 
“urd v o, ‘urd € 
“Ure ClO} “Ul'e 1t 
ETI Qn OF Ulere (eurT eoLIFy 4}N0S-sinqusyj}04y) 
ogz gzo Soi Cima aeORie ULE re yi oa soa 009 ‘oof sINqusy}Ory ‘OrjUeT}VSUeI], “Ieper oSz was 
"Udic LO} UaT I 
“urd g 0} *ul'd Z 
“urd ¢ oud € 
“ure ZI 0 ‘We II 
‘TTS Qs ORF UL eZ (eury eolayy q}NoS-sInquayj}0y) 
0g'z gz‘o fries FOgmeure: Salas * ed 009 ‘oof gInquey}or ‘orueT}EsueI], “Iepoy oSz aas 
‘urd 21 0} °urd 11 
eourd Q 0} ‘wud LZ 
“urd bv o.‘urd € 
“ure ZI OJ “Ul'e IT 
“ureg o, urel (aury elerjsny-sinquey}05) é 
0g'z gzo | CTP y OU Be es 6.4) 02. ** q | oog'r ‘009° ‘oot AEDT. PON REN L ‘epey oSz Has 


ee ve oe oS Yecie os PIG 


co i ** os NAS ONTPd 


oe ee oe os oyetisny 


- ~ = — 009 ‘oc é rs t+ Waq0FQ-BaINT] “19pPIy — Se Was ae ene ne Te ae 
ps eae Aes. ee oe O Srv oe oe AAGN a= NaS ee oe oe uOSSOTI A uyoft 
Ss es — oe ee O ee. os oe oe a AACN —_ AS ee oe oe osseg qooe{ 


ES oo'F 
2 oor 
S& 

S 
=~ 
a 
BY es 
iS <a 

~ 

S 

& Og’z 
S 

ys 
~ og'z 
i 

wy 

wy 

ed 8 
‘o> 
N 2 
> 
= oo'F 
= sour y 
e 

X 

Sh | ea 
% ‘os1eyy 
N UINUITU TA 


ovo 


gz 


gz'0 


gz"0 


or'o 


*‘souely 


*PIOM 
Jog 


‘esreyo drys 


op curd % “urd 
Cr-exr 04 ‘ure ZI 


“ure SI°g 0} ‘Ure g 


‘urd S1°g oy urd g 
“urd Srv oj ‘urd v 
“urd S1°cr 0} “Ure 


zr “ure Sx°g 0} Ure g 


‘urd S1°g 0} 
‘urd g “urd Srv 
or turd © 7 S-urd 


SL°ZI sO}, “UNC ST 
“ure SI°g 07 ‘ure 


‘urd Z 0} ‘urd 9 
“urd € o,urdz 
‘TUBS TO} “ULC TE 
“gre Z 0} “ure 
‘urdZ 0} ‘urd 9 
“urd€ o,:urdz 
“Ure Zr Of Ul B-rt 
“ure Z oy ‘ure 
FVooure| rane (onl ou ere hin aye 
“urdg oz, urd Z 
ectapereliny (Owl oognalt® 
Curmict Ol Ul? Lt 
“ure g op -ureZl 
cue YO} “Ue 


x 
‘urd $1°g 0} 
‘urd g “urd S1°¥ 
oO; ord -F Curd 
Creer Oy CULE RCE 
ure Cr'g 0} ‘ure 


*90TAIOS 
jo sInoy{ 


| ‘pouloyrog 
SOOTAIBS 
jo oInjeN 


009 ‘oS¥ ‘oof 


009 ‘coe 


009 ‘oS¥ ‘oof 


009 ‘oos 


009 ‘oof 


009 ‘oot 
009 °GZ8 ‘oof 


009 ‘oSF¥ ‘oot 


*(adAZ 
Aaeoy Ul 


Y}SUs-oAeM 
[CULION 


2Y}) SerzoJ UT | 


SU}SUZT-OAC MM 


U9aj0JQ-ea[N'] “Iopoy 
ee oe oe A AB N 
** QUIT OoIxayY POLIOUTYW YSIPeMs 


U9}OJ}O*eaIN’T “1epey 


Ud}OJO-eoIN'T ‘Iopoy 
oe oan AAeN 
AACN 
AACN 
AARN 


(aurq uosuyof) 
ueulel{spIOoN jaseloqel}7eLepoy 


(sury uosuyof) 
UeWIASpION Jose[OgaI}YEMepoy 


(eury voy q}NoS-sinquey}04) 

SINquoy}Oy ‘orueyjesuely, -Jopoy 
(aury 210q 

-a][21L-ZyIusses) sAeMpIey 393e4S 


U9}OJQ-eeIN] “Iopey 


‘oury drysuresjs 


oSI 


I | 


oSr 


a 
llIIs 


oS 


oo€ 


oSz 


ocr 


*SOTNA 
yeorjnen 
ur 
asuey 
[euUlLION 


MAS 
Has 


XidS 


IdS 
HOS 
Ads 
Mads 
Zds 


AdS 


Ads 


OAS 
vas 


NdS 


"TeUsIS 
128) 


eg U9}JOGIION 


ee ee ee PIOIN t 
i *"g9 WAPOMS MAN 


eo YIAIVNY 


eg JoLmn 
SA Se  urunyyy 
“ue : -*  9pojq 

‘* uayoysTuey 
ve oe ee ouseyy 


os JIOPY JeISNy) sulsduo1y 


“og BJOIeDIeJY Uessesuliduory 


og SOPCIS 


‘os ae’ A Je}SNH SunUOY 


sp CUNITSY 


‘p}u0I— NAGAMS 


—_— 


‘owIeN 


486 


panuyjuoy—SUOT}JBIG AIYS 


Ship Stations 


oo’F 


N 


© 
ISI cl its 


oo 


gz 


ieiciciel 


|S 
° 


‘urd S1°g 03 
‘ard g “urd 1°+ 
o} ‘urd + “urd 
$a°ZI O} ‘ure ZI 


‘urd S1°g 03 
‘urd g “urd Srv 
0} ‘urd ¥ “md 
Cr-ZrI 0} “ure Zr 


N 


‘urd S1°g 03 
‘urd 9g “urd Cr-¥ 
Oo} “urd. urd 
CI°zI 01 ‘We ZI 
“ure SI°g 0} ‘ure g 


suid S1°g 03 
‘urd 9g “urd Srv 


“ure SI°g 03 ‘ure Q 


“ure SI°g 0} ‘ure g 


° “2256) 
ee 1/6) 
ee a 
eo °-O 
ee ade | 
ee --"O 
ae Dd 
eo =ae(G) 
oe om 26) 
oe e Oo 
or Jd 
ee aa | 
ee Bee G: 
eo ° re) 
ee -°@) 
ee ° O 
ee gre 
ee eG) 
ee “ d 
oe SC) 
re od 
ee SoC) 
ee <7 ) 
ee PO 
ee 2°5@ 
ee °° O 
ee sre) 


009 ‘oof 


009‘I £909 ‘oof 


Plelalsls 


° oe ° ee AACN 

: ee AACN 
vis ge U9}0JQ-eoIN'T *Ispsy 
ee ee oe ee AACN 


19}0JQ-ea[N'T *“Iepey 


(2urT] uop 
=u07]- sinqueyjoy)) sinquayj}05 
‘8 ynyY L yosejogoryyessAyrTepsuy 
AACN 
AACN 
AACN 


oe ee ee 


usfury odTxoyy-eyLouly eysueAS 


(eury eryerjsny-S1nquoq}0y) 
BInqueyy}oy onuepjesuel], “1opey 
ONAN 


ee ee ee 


_'09 OHRISW ISeq YsIpeMs 
ee ° AACN 
ee ee AACN 


sie ae 4930}0- Bi] *IOpoy 
AACN 


(aul Uopuoy-31nquay}04) 
‘ang yosejoqaryessAyreysuy 
ee oe AAR N 
’ AACN 
AACN 
AACN 
AACN 
AACN 


SAGN 


oSi1 


Id$ 
VOs 


OAS 
dos 


fas 
DOS 
JAS 
ods 
HOS 
aas 


dds 


= sg WEYL YyeIYOA 
: ar + IEPIA 


eg QUIOT, 


sugny 


** ob AS eINgL 


**s0 CHS sexoL 


os OlULTISE 


: ** uazoqroddey 


os ** QB1IOAS 
**  punsysueAs 
on -* BoA 

gg CIJEUINS 
PIAS 
i PIesseAsS 


= R9 Tesero ySouly MS 
. ee pinsis 


os G4S B5eS 
. ee e10y 
° oe ee leusey 
Jopueyisg 
e (pee redsQ 
. ee uso 
uspo 


Year-Book of Wireless Telegraphy and Telephony 


488 


00°e (erage) 
00°e (oy Age) 
00°? (oy Age) 
00°? (ox age) 
oo'r oro 
00°! Oro 
(olen 4 (er4ae) 
00°? [ey Age) 
00°% 070 
zor 00° zor OVO 
tet OO"L zor O1°O 
zor 00°F zor OVO 
tor OO'L tor O10 
zor OO zer OO 
tor OO'T tor O10 
zor 00°F zor OF0 
tor OO'F tor OO 
zor OOF zo. OVO 
ror OO'L tor O10 
yor 0O'F ror OVO 
sot OO'T gor O10 
zor 00°F zor OF'O 
na7 002 1wroro 
00°% 0z°0 
oOo°? (oy Age) 
‘suelg | ‘souezy 
*gsreuy *PIOM 
WINUIUI Jog 


esieyo diqs 


ylillilizzzixligzz 2lPre 


4 


Fon! Ca ee 


aa 


*QOTAIAS 
jo sinoy] 


| 


BCOM~ooN VMMURH OO OF 
A, A Ay 


A, B A Ae A A AA, AYOVA,A, AVA, Ay AV AY AY AL 


oo 
~ 


oe 0 
~ 


Ll 
La 


3 
6 


| 


do a > Sl 


OPS take 05, 


| 
© 


uy 
A, AY AY 


oO 


*powliojieg 


S20TAIOS 
jo ainjeN 


009 ‘oof © 
009 ‘oof 
009 ‘oof 


009 ‘oof 
069 ‘oot 
009 ‘oof 
009 
009 
009 ‘oot 
009 ‘oof 
009 ‘oot 
009 ‘oot 
009 ‘oot 
009 


009 ‘oof 
009 


oof 


009 foo0€ 
009 fo0€ 
009 f00f 
009 foot 
009 ‘oof 
009 ‘oof 
009 ‘oof 
Beira 


009 
009 ‘oot 


| fad AZ, 

| AA xT Ur 

}SUdT-2ACM 
eULION 

aa salzoy Ut 

SU}SUs]-2ACM 


| 
| 


os ++ g[o9 “a semMOyL 
‘od UNI [eordory 
709 S'S OGPed GION 

‘oD peolpiey eureueg 


(09 "S'S puejy}ION) 30013S *D ‘"H 
Ny 19}}nd-enusAey 


ee ee ee ae) "S°S apAID 
AACN 
AACN 
OD oye Ulsy}yNoS 
‘S'S ULTTUMEP] ULOTIOWY 
= : "* 09 ‘S'S AIOTTENW 
909 °S & CISELY 
ey ‘0D Hsuely yOUpOO 

Ch ee oe e- AACN 
ne "02 “S'S SEXO] 

o. ee oe ee AACN 
BTV TEAC N 
uspiog uyof 
‘OD peoliey eureuedg 


ee ee 


ee oe ee oe 


ee oe ee 


**  °09 S'S DUHed-eysely 

pes ** 09 ‘ABN BNSELW-OgDed 
“* "02 ‘S'S DBPed-exsSelV 

Bah "+ "99 ‘ABN BNSeTY-ogloeg 
** "OD°S'S SGNed-W5E1V 

"* 09 ‘ARN BYSETY OGlOed 

re) uoljej10dsues I We900-19} UT 

of if "+ JaqND-enusaey 


2 AAGN 
"0d ping [eordory 


‘gury drgsuies3s 


ponuyjuo-—SUOTIEIG diys 


AACN | 


*SOmTN 


yeoryneN 


ur 


osury 
yeulION 


"TRUSTS 
Wed 


ett oqueIMyy 


pz GOUETTTV 
vouLiTy]T Vy 


oe ee 


ee ee 


oz IM -1V 
Be VN Ulnbuosly 
oH! 92 DAM uinbuos;y 
= uk TAN HIV 
Ps "* fan Aueqry 
: ** oe (TH) BTV 
We we -Ueysely 
63 ra 5, OWLTY 
92 PPpsulelTV 
*" gp cot CHUM CWULQETV 
aN “* TON ewmeqely 
= o. NOM emeqely 
eo "* HAN xely 


o- w. oe 


wae]lVy 
as oz p SSOINJUSAPV 
ve aouvApY 


“+g, UOSTUAA [eITWUpPY 
"+g, AVTYOS TesTWUpy 
"+ 9, uosdwies [e1luIpy 
** 9, JneeIsey [eITWpY 
shy sueAgq [vIlWpy 
9, AoMad [eIWpPV 

9 GYRUS eul[epV 
youysnoy 


epucleqy 
as ** gy Zolesueg VY 


VorlsgHv JO 
SHULVIS GHLINN 


“QUIEN 


Ship Stations 


lz 


Rie cee ree i Sl eee ya eee | 


Zi let els 


ll lazl¥xxzzzz |. 


OS 
Oy As 


oO 68 
t tc 


2 | 
YOOM OMYO oO U 


PY AY AYA, AYA,A,A, Ay AY 


i) 
ro 


e) 


Soro 
Ayre Ay Ay 


| 


oO 


OF MOO 
Pa AGA AAO, 


| 


° 
~ 


o 
aass 
~- we 


BORMMOOOOUMUO 
AY AY Ay Ay Ay Ay Ay Ay AY AYA, A, 


lle 


009 ‘oof 
009 ‘oot 


009 ‘oof 
009 ‘oof 


009 ‘oot 
009 Soot 
009 
009 ‘oot 
009 ‘oof 
009 
009 ‘oof 
009 ‘oof 


009 
009 ‘oor ‘oof 


009 ‘oot 
009 ‘oof 


009 ‘oof 
009 ‘oof 


009 ‘oot 
009 fo0€ 
009 ‘oot 


009 ‘oot 
009 

009 ‘oot 

009 ‘oot 


009 ‘oof 
009 ‘oot 
009 ‘ oof 
009 ‘oof 
009 ‘oot 
009 ‘o0£ 
009 foot 
009 ‘oZ¥ ‘oof 


uor}e19 
-ossy ,SIoyoIeq puej}I0Og-eysely 
"oD u0TZ 
-eyrodsuer], SIOUIW 7% s}UeWIOW 
: AARN 
‘oD 
uolje1ojdxq ees deeq ueomeury 
sae °* uor}zeIod107 *S°S UI9}se7 


0D ‘S°S purfIOg 3 oostoueIy ues 


"0D "S'S Puepiod % oosiouely ues 

"*  JazaNQ-enusAsy 
AACN 
43 wotje10d10y *S’S Ule}sey 
“0D sponpord [27S $2723 pezuy 
ae AACN 
AACN 
AACN 

ee ee AACN 
a goIeuIUIO) jo uNWyIedaq 


ee ee ee oe 


‘0D ‘S'S TeW Oped 


cas Le ** "OD TIO Prepueys 
"0D oly e}10dsuery AUD vIp URTV 
OV SiS ATOLL 

‘oD WNIY yeordory 
**  pynoty *{ ad1005 


*OD TIO Prepueys 
"0D 11D plepueys 
‘O° uoTJeIOdsueIT O11e1UO % “UUeg 


ee ee 


eo ee 


ee ee ee 


"0D “S'S aulfoIy 

os AAetN 
ns "0D ‘S'S Uellemey UeOOUTYy 
a2 we ‘0+ Hsuely YOIIpooy 


a8) ‘S'S uoren 
3 Se $4 AARN 

"09 *S’S ep4TO 
19}jND-enusAsy 

"09 *S’S epdTO 
aN "oD OWIOVg Uteaqy0S 
‘Od peoriIey Joqry uuy 
ai ** *o+y peorey soqiy uuy 
re en) peoaey loqiy uuy 
oe ee AACN 
19}jNd-snUVAay 
"09 peorjivy eweueg 
AACN 
"' "09 ‘S'S URTTeEMEeT] UBOLIOUTY 
29 A112. ueqequelN cy) VAP HOOK 


ee ee ee 


oSz 


00z 

ool 

00% 

00@ 
of ues 3104S 
oduel 3104S 
esuel 3104S 


oS1 
00% 


ozo. GUM Ultedg 


92 OTTYSHIEg 


lM ieinen 3 a Se wie queg 
ATM : vz BSNTAG 
4 4 ez YSeI[OEI 

aMM a 92 UMM JeAveg 
CMM | "° a "9 GMM Ie0g 
aun i es oa GUN Je9g 
ION ee ee ee ee sTeod 
auy 2 ae ** 9, 97845 seg 
WIM my = s 9. jue 
HON % Me —-_ sIOWUIIeE, 
I IN : fo ‘* qoyeg 
VIN : ie ** ospliquieg 
won | cf z- fated 


SIN A ae -* gue 
OMM Oud ee ee 92 994ZV 
LIM ‘ is ~ 0b LEE, 
NWSI “i - ot APD O17 URTV 
Ti > ok _ : 92 JIZULTTV 
54 ee ate err SEUSTV 

VAM i ae “* gp p PPULICLV 
XIM oe RS 92 XIM uofounsy 
Voy a3 ait i -+ Iensy 
ZaoM x oz cot ZUM &[NGezYSV 
[YM ee oe ee 92 auIjoOry 
AUN ee se ee sesueyly 
AMM oe . ee ueuozily 
°° ox 9, CUOZIIY 

ALM iP ii 0: PLM WASIy 
OdaN we ee OAN esngyery 
GAM Fe ee oe 92 soyedery 
dun | °° ee dun eqoedy 
VAM ee oe 3 VAX ayoedy 
VU" : ~ sz SAUTNUV 
ddM rh OL 82T sor? ¢ °ON Joqiy UUY 
OodM ce pe 82! sO ¥ ‘ON Joqiy uly 
oz ec1 sor § € “ON loqiy uuVy 

ddan + syodeuuy 
CuN oe on ** ulggoosoIpuy 
SW ee oe ee ee nOOuYy 
ddan ee a - usm yy 
ee ee of ueslIIewWy 


IN oe se ** ZNM eoeury 


a 


009 ‘oof ' “ARN wears 5 weaqqHy) 7 0 onutiiy 1 ooe Peep ea 


N : Od Sn 
— Xo aut) oof AWIYV ce WAM °° ay, DOULTIO saure ef ureyde7) 
—_— - ors Baye oof pee os ne = AWIYV SE IAM °* on ITeaoy "M “seyD ureyden 
~ as I6 oof ee ey “a a AWIY ce dAM eS srr }}o1Ieg ureydey 
= ey eo: oof oo 3% ial ‘ee AwIy Se LAM srr MH40q}9M “W "VW urezded © 
N i wird 009 ‘oot ee rs ** ‘0D [IO prepueys | OS ALM ai eget | ‘A *V ureydeg 
> _ — roe AS Re ** 4SAAA “WY 951004) _ MdM saa “ poy adey 
S zor 00°F zor OVO ' 
ES zor OOF tor O10 N iy Id 009 ‘oot ae “0D “APN Wikaj}g UToSaM\ ost DOM bas a ‘ pz OULU) 
a 00°% 0z°O X oa Sd 009 ‘oof wie uolyer0di0z °S'S Ule1seq oor UM es re a e. Uspwey 
Qy 00°% ozo N i Dd 009 ‘oof ie uolye10d107 *S°S Uloysey oSt NUM us ae 9. USNY ULATED 
L& 0o0°% 0Z°O == Sd 069 foot ie F. "* *OD) TIO prepueys = dSM ge ae gz VlIOTeD 
% —_ —_ _— : Xd 009 ‘oof - se m8) SS UeleMeH ueoliIowy —_— JNM cas # JMM ueluroyye) 
i 00°% 0z°0 — a Fer Sock 009 ae AACN — ZON : ee ZON eruiojiyey 
a ad aes Ux af al ‘bsgy ‘19490}S "Y “H = OAM | °° "* 92» OAM BrurOp TED 
ES — —_— — — 009 ‘oof = Os: "oD HNIY eoidory, —_ JIM 2 ao "* 977 SOIVUILIBD 
x 00°z oz'o — wud 009 “ “ AACN — RONe [oe = "+ KON rese9 
S 00% 0z°0 — yd 009 ‘oof ae ‘OD JAodsueIyT, UMeITOI}0g —— HIM se os oz Pleguey “VD 
= — — X Hd | 009 ‘00S ‘oot te?) uorjeq10dsuex A UoySUTUNTIAL OSI AUM ie su Me ez O[[tqeD 
nS 00°% (or Are) Se wud 009 AACN = AON Me ‘ ae smoriIng e 
a, - pes 3 wi) d To) 009 oie. . oe oe AULLY oof MXM ee ee ee 21 OpIsung 
8 — = _ a rs i “woryes0d309 ‘S'S Wiese = qi. |) ** 7s ** 92 IIH toyung 
X 00°% 070 N Xd 009 an : AWIYV oof VXM as oe = projng 
20 00°2 0z°0 ~ aud 009 ae Saen — AON 188) 99/9) a Neca gs 
Sas _ —_ = =e 009 ‘oof 2, s}Operd as $2781S poyuy) —_ VMx as aii oe einjusAeueng 
es 00°z 0z°0 —_ saaud 009 AACN —_ VNN oe ON -* snjnig 
00°% ozo N roel 009 ‘oot oe "SS Uo OS 6 sD 00¢ SOM + iG “* gz FOLMSUNIG 
00°% 020 — Dd 009 ‘oof Pe : SACN — VHN a Pe ay udA]{oOoIg 
= ee ra <e id 009 ‘oof Si in ** "0D TIO Prepueys ai ZEA vps ie mie hei EqTIpUltY 
& 00°% erage) ahs Dash 009 ‘oot Sd ae “* "0D TIO Prepueys tse Let ‘y ne 92 LLM FUeNTNIE 
% ee Sak = ae : Py ‘OD oyToed UTSY}NOS ar Mam bias “* 92 Toyemyeoly 
a 00°% o0z°0 xe tee Jd 009 ‘oof oe he ** "09 °S’S ArOTIeTY 00z% Zax is ae 9. SOZVIG 
N a8 es poe 3 ee aes ee ee o* oe ‘OD ‘SS sexo a lavedsi oe, ee ee 94 pyueqrig 
Co) 
oS‘ S10 N Dd | 00S ‘oSh foof | °° i OSS puejsug MON of VX a Ss VX uojsog 
Ae 00°% 0z°0 = eud 009 oe eae AACN — NON oe He NON we ys Ul, 
ae — —_ — —_ — ris au ** "OD ‘ACN [eTU0}OD — GNM ue or AjIaAag 
nw ar ine ari fine - ns i "* "0+ yseOD eAselV iat ddmM “ih oz CUI 
S *souel *soueIYy wanes oo IO 
ms SGLVLIS GHLIND 
i] a3. eS ee a = sant = = oo = a 
= "asreyy *PIOM 
Oo WINUITUTYL tag *(odAL 
~N Aaeoyy ul *SOTTIAL 
*Q0IAIVS "poullojiog | YysusT-oAe AA yeormeN | ‘[Teusis 
jo sInoy S9DTAIOS [eULION ‘aury drysuresys ul eo *ouleN 
‘osieyy dius jo oinjeN | 043) sorjoyy Ur asuey 
SY}SUIT-9AC MM [eULION 


penuyuwoy—SUOTIEIG TYG 


490 


— 
oe A : 0z°0 N i 5 
: 0z"0 - ; d 009 ‘oot “< (sur ea 
00°L fob ane) " : Xd 009 ‘oo€ e.3 ee iis! 3a “09 ‘S'S ue20 00z aay oy Res q 
; Xd 009 ‘oof [ose ‘o) “ACN Ore pps S'S e990 00 IM = ie g, SIydtueyy fo Ay 
oS Cro N ; 009 ‘oss 124919  1OI}Eq Cz1 TAA a ; 9, Uoce 10 AjID. 
5 q | ‘00S ‘oS¥ ‘oof | °° 0s) So Sipiicya 9. ‘[[ oeuuryoeyy Jo AjID: 
oo" oro oa a a Dar pieedene eS! o- os GXOTS ae y ** yfamory Jo A119 
ee win N pas de 009 ‘oof ie) ia ee = Kanan Nt Saran 8 d 
oo’! Ore N ey 009 ‘oof Fs “O oe . Cae 2% puryeagjD OoL qaM |" 9b sp! Les pues jo AyD 
00°% 0z"0 ‘ : Bek 009 ‘oof - <09 *AeN preases 29 F101} 9CT ozl HAM ae , 92 811 Jo AUD 
se O50 N Da] 00g ‘oof | *-(oury qeuueae aarp vionaq | oor | DAM | ttt IIL #10790qT $0 A915 
Yd 009 ‘oot sien OE ACN, ae neces rte whe aM le? hog II Hosjaq $0 AID 
oe = i 4 PAID Hon}9q] Czx Wom |°° - aor past ze a 
oro N | a yd 009 ‘oof uoryejrodsuerL, UOIONW ® meaes —= 1d ie toe 
nerr iach 3 OF: yisurIL OFeyNg *® puryoas]D oor 6 ren ne sat ph ore jo ap 
ae =s Bae | d 009 ‘oof wer e}10d p22 ob ng Jo AD 
core | oe x - foot | naneedemma mosene mamas | OF | ACA | 2 
eee. ozo N hie od 009 ‘oof ‘+ (gury qeuueaes) oe S'S Nise a , Husa 6 ee ppt bes yo A}ID 
oor! rp axe) N flues axl 009 ‘oof ++ (ury a ae 09 "S'S Ue200 00z fast a . oz Aosueg Jo AjID 
= 00°8 0z'0 o el Dey 009 ‘oof ae “09 Bee S) 9 “SS e200 00z GI os a 9, &ySNSNyY JO AjID 
S 00°z 0z'0 N ‘7 wad 009 Se N PpEeSheL) y }10130q sae HAM Ws Os Th GA Ay 
i = — ies Dd} 009 ‘oof So ere ace £aeN = aa Mee iin kee evuedyy Jo A431 
~ ge — i ag i we enc OD: SUP Fd euIROS 00z iy | Ne TN Heuupoury 
oe 20100°F 301070 = aA3 a pit OO MISGED SOUP eS) = CaM ah x oz (IA) PID 
(Sa) 1e100°E ror01'O N a 0D ‘ACN PUNO josnd fas HaM x ez SAQUINTOD yaydoqsiy) 
oe ee sts a aed 009 ‘oof saa tte oy saree HaM eamoddiy 
3S 00's yz oe = ae rs tt 109 ysueAL Tos, ODP. FGVAAN Ee ge is 
RS oz"0 ae nae on: — a a oo WHpovy — ‘epte ee &: on VAM PUTy) 
> oo°s ozo as 1 eustad 009 me nae EMD seat qj}oog — VM | °° ae os THM erent) 
oan ae| @eme |v = Eaaeapeien| ae (GRIN rs MAGN ofa 
onic 0z'o N =, Dd | 006 ‘oS¥ ‘oof | °° en HAN euueheqD 
Eollmctce N fea Woe aks ab aaa meres eee pee 
00°% ms 4 ay i < A B09 .028 m + on "09 *S" S Lae oe SUN x, - ion * pees 
ot 2 ozo oy a ad G09 ‘oof ¥ ay a ; en a HAM | - Seoeei ys Rei 
00°z 0z"0 a s+ ed 009 ae aury “S'S uenuyisy | = — aoe DEC at — ee MeCN 
00°% ozo ae yal Rass Le of sue Aae eh 2D a 9 TeH woiysieyg 
20100°F eo10¥"0 N oe Dd ed ook pe ‘- 09 yrodsur1ry, AiO, pest ea a és, : uojsefieqg 
00° "o7 9 oMIv ¢ 
—, se N a 5 ee ‘ Dy WBIe_ UIsy}NOG 007 AIM ae Boh is ae 
; ood 30100 rg segemres Fir Bs | 009 ie Ate ae 5 L oS jer | eae ait 
Tor 101010 = 3 ARN — as Le , 9, VI[E1} UID 
ae ne 4 Ni : Dd 009 ‘oos * x qdan - GaN on1eD 
poe ozo a 4) ec etal 009 ee i) "0D 2) SPILODOI CM — qaWM | °° a oe 
eee - BE) fees ks SE co A a 
- — ee ae ee ee a TIN ee ee aS A G 
fe Sa uo 
wr | oo |X id | 2dteeerct Bin as a ia Ba 2 Ame Nee espueste) 
ey mee a a Od 009 ‘oof a ie * 09 yNIY peotdory, ee ie, ~~ "t grr O88}TED 
0100"? 2010¥"0 Xd 009 ‘oof "0 “SS 091 we pisuely, YolIpooy) OSI Sn re a5 err O[[FIBD 
‘ 10100°I 1ox0T0 7 = IY OJ10g 2% YyIOX MON — OM ae ne on TAM eurTpore) 
dd 92 GDM eulpored 


009 ‘oof oa BB s 
ou Auoye % Uos[O or NM oe ae S018) 
ee : a 92 


TEES ERG oe ia PERE A EE eae itis 
009 ‘oss ‘ r . Pa 
iD ae) N ee ¥)q_ | (008 ‘oS? “oot, | ** ** "09 ‘S*S pue[suq MON oS Ox ke OX qy[wemuoum05 
ozo eee ; soiual 009 ‘oot cm a *" *09 HO prepurys ery {14 ie : - ** gz LLM JemM0D 
0z‘o N Sa 5 df 009 ‘oof ee ee oe Tee) ‘oS epalD 007 JAM oa oe rev ‘a ayouruloy 
oz'o oa N ira 3) a 009 foo’ ee ee e- ee) ‘SS AIOTIe | o00z@ wan e- ee ee 92 yewo 
ae ae pa saat = a “* puey}tod Jo 0d ae MdM x3 "92 Md MA Biquinjo) 
80t ae 
tot O1°O N rch Od 009 ‘oot Hane ae < dost! *H “Ef oS OHM 3 Y oz OHM PIquinjo) 
=< os —_ — - Dd 009 ‘oot fas "09 "S'S UeTeMeH-UEoLOWY — SMM eis ns SMM UeIquinjod 
2 00°% 070 = : Od 009 ‘oot ae che AAeN — WON of 2S VON eiquinjo) 
Ss = Kia x Cy oee] os$ ‘00 os mopey Asarey *[ 002 WAX se os » WAM BIquinjo) 
eae Ip Fer, cia age ae st a as oS eyxesdesey) = Oud x a5 < 9. OAM PIquinjoD 
& O88 sick = TA er Syed 009 eh At AAeN br NAN a iz “*NAN Operojo) 
= ay =e oa 7 aa Sa ce OS SOD SS age =n Vay he se 92 VAS Opeszojod 
NY 00°% 020 — Jd 0609 ‘oof | Supra H S'S ueorxoyy- ee — OHM ES a8 ** 9, OHM UojoO) 
aN oot 020 N Ew Xd 009 ‘oot | ae "OD peoliey eureucg oSz XWM ots ons °* XW wotoo 
SN sa a ‘4 x lice Od 009 ‘oof = ** a ** "0D "S'§ OS UeUEYS = OUM fo, TeHeUUOCOYDS “fi sowef “JOD 
S BOL B0T 
3 woes tor O10 x = Dil 009 ‘o0€ lie=ws “a “* “OO TIO Prepueys oSt SIM e" we at SEC ee de 
ws) 00°% ozo N ee Dd 009 ‘oof = * 09 "S'S OOF O}10g 2 YIOA MON 00z VOM pk as 9, OWeOD 
Q, ar | oF ; = ee sence 009 lie a AACN ao WAN rae i INGAN PUeeAeTD 
20 z0r ; 
x tor OO'T tet OL'O N re Od ee on oh = "* "OD 4sbO0D VUE 00z ADM ic < oz PNOdOL JO AzD 
Co) 
2 os*l $10 N : Hd | ‘00S ‘oSb ‘oot | ue "* "09 °S°S puLysUuq MON os IX Be a uojuney, Jo Aid 
os zor 00°F zor OVO | 
sor OO'L tor O10 N ae rejfck 009 ‘oof ne ‘0D 'S'S Te oper 00% IMM z ms 9, AoupS JO AIID 
6 en oe ae | ant = a) "* soy smenTIM ‘Aopyund me TOM) | * 92 UIALH YINOG FO Az 
ne i ecaal| or N Id 009 ‘oof Nise se "0D “S'S ySeOD BPR Rea VOM a; , 92 9139895 JO AID 
ee 00°% 0z'0 N fest Jd 009 ‘oof §=—s ** (auryy YeuUeAeS) “0D “S'S UL20O 00% SAM ote ** 9, Yeuueaes 10 AjID 
hed 00% 070 N ig yd 009 ‘oof §=—s * * (our YeuuPAeS) “0D *S*S TeI0O 00% pbs ee "*  ysSINOT "3S JO ATID 
ce ele am Cele N lp rs bm 009 ‘oot 1% oO sAEN BEEPAS Au eee a DSHM ee "* 9, @OVUBT “3G JO A}ID 
N oe : ae X ety Xd 009 ‘oof toes ** woT}eIOdI0D ‘S'S Wiojseq oSI INM 5G "* 9, pueyyooy jo ARID 
Z0r Z01 | 
4 a ee ror O10 N ee Dd Geg"och «|. + ct T Gaghts 100. 48rop ogned 00% (6137, an aaa oz P[qend Jo 4315 
5 me ah = rim ae - °09 S'S TEI OGD ed =S IMM ie i; oz Pat Jo ARID 
re cay a ane ao ag FS oe "00 S'S TEN OgNed a dMM a re eureurd jo AqID 
= a aed ROE N ae Dd 009 ‘oof ~=—s |: ** (aurry YeuueAes) *0D “S'S Ue800 | 00% Ad’ Os 9, AIOWIOZ} UOJ JO AID 
wa) SOUeIT sours ‘PIM0I—YOIUGHMV JO 
i SHLVLS GaLINA 
S SPS ES ee 2 | fe Se ee a 8 ee eee — —— 
% ‘asreyy *p1OM | 
N WINUITUTIAY tog "(ad AL 
Aaeoy ut So TTA 
*Q01AI3S | ‘pewioyiog | Y48ue-oat AA | yeoneN | ‘Teusts 
jo sInoyy S9DIAIIS [PeULION ‘oury drysuresys ul Ted ‘gueN 
‘asieyp digs | jo omnjeN | 9) Sodjoyy UT | asuey 
SUISUZT-OAC AMA | [CULION 


penuzju0}—SUOT}BIS diyg 


492 


tations 


Sta 


Ship 


ltd 


ae is ian fo 


"urd Z1 


Eh tee tab bel Ta el 


baer, bz | 


bid wand 


Z22aZ 2 


0} “me g 


OMMS 
A, Ay Ry Ay 


| | 


oO 6 
 & 


bc) 
Co 


O CHO UMMO 
Ay Ay AVA, ALA, ALA, 


| 


Co 


| 
eo OO m 
Pula? Qf Pa 


i) 
wt 


009 ‘oof 
009 
009 ‘oof 
009 ‘oot 


009 ‘oot 


009 ‘oot 
009 
009 
009 


009 ‘oot 
009 
009 


009 ‘oot 
009 *o0€ 


009 


009 ‘oot 
009 ‘oot 


009 


009 ‘oot 
009 ‘oof 


009 ‘oof 
009 


009 
009 ‘oof 
009 ‘oof 


009 ‘oof 
009 ‘oot 


009 ‘oof 
009 ‘oof 
009 


009 ‘oof 
009 ‘ oss 


‘ooS ‘oS¥ ‘oof 


009 ‘oof 
009 ‘oof 


2 “3 Sy? eT TeARN 
ee ee ee AACN 


ee ee ee oe SAEN 

ee ee ee "09 "'S°S poy edey 

os Saal ae CIPI TPACN 
"O7d) UOT} 

~eyodsues IL Sieur, 2 SJueYoISyW 

“fg OD-S'S 1SELV. 


of te Ss 1 SHEEN IEAEN 
fo RSs een era ecre 
we se ee ee SACN 
oe oe ee eo SACN 
ee ee ee ee AWIY 
oe Mec re etree 
ee ee ee ee roe) aA 
re re 2 oUPed utsqzynosg 
oe ee AACN 
ee ee ee oe AACN 


ct a ** "09 "S's AIOTTeNW 
- o. "OD "S'S 48¥OD OMT 


ee oe ee ‘oj UNS 
ee ee ee ee AACN 
ee oo ee oe AACN 


23 zf yoequeyony] “yy 1espy 
y "0D "S'S URTIEMe}]-ULOTIOUTY 
oe ea a! ‘WW prempyzy 
2: a "Burpee { °9 Jerueg 
ee ee AACN 


+ “sorg JaqSIITWON 
oe we oe ee AACN 
a ca ‘od SarNsiq eqng 
st 2 ** "09 JSBOD OBIE 
oa oe ee ee AAeN 
se o. o. ee ONAN 
"OD SUINOOI NA 
9) soLIEd uemdeq) ® yl 
ee AULIY 


‘oD syonporg [91S seje1S pozUy 


ne va "OD peoliey eweueg 
"OD OT? 

~ey1odsuez L sioury, 3 spueyorIoyy 

se 0D DYIOeq UIsq}NOS 

us a}eyso uesIOW yUOdIoIg *[ 


oe oe oe ee preypod el 
3 sr eee MODES oe IEE, 
at ca "09 NAT yeordory, 
oF ae r AACN 


"rth 109 *S'g JsBOD OMTORT 


wt “ea ‘OD “ABN [eTUOTOD 
ee ee ee ee) ‘S'S ALOTTCIW 
a "09 dyloeg wUIOYyyNoS 


ote enbnqng 
id uoyAeiq 
a SOUMOG 


"* 92 Proyperg AyyoI0g 


evo4}010q 


** 9, Joj}soqII0g 
ee ee 92 ePIlOd 


** vlajsny op uenf uog 


2 QWM Ulydjog 
* COUN urqdjod 
°° oIxIq 

of We xd 


a 92 OSIJIG. 


peoy puoueiq 

‘ oz (IA) BIG 
“+ souloyy sod 
‘* WON JoAued 
9s CUM Teaueq 

: ** 92 OTe 
92 UNS seed 
Ma N oseMepog 

* -Inqyeoeg 

oc o, Crewe 
, 9, UEJONCC 


“" 9, COM ered 


v2 oz » snadAy 


"* RCN sdopod9 
ot vit OSIOWN “MM “OD 

**-surlysnyg 
se: 92 Jo1dIny 
He 9, ONIN 

ss UIWIUINZ) 
ee ee eosjny 


t+) & ashy, QR 
Le Oana 

ot EH U03j0r) 
Teqoqst1 


* 9, ULJOID 
<3 92 2]08I1Z 
aur ez p ATeSIOD 


** 9, Opeuor0y 
9. UVM BAOPIOD 
** 6, auIeuaddo) 
‘+ qnolqoeuU0D 


ois 92 SSoIsuo) 
eh paooue; 


a 9, OYOUO’) 
9. AMM SAWOD 


00° fob axe) 
00°% ozo 
00°% 0z°0 
20100°V zo10¥"0 
~~ torVO"L 1oqO1"O 
00°2 0z°0 
= 00'z 0z'0 
Ss 00°Z 0z°0 
aA 00°z 0z°0 
mS Re is 
= 00°% oz‘o 
= 00°% 0z°0 
~ 00° 0z"0 
S Sea ONe ay 4 zot OVO 
Sy} ror OO'L tot OL'O 
ne ui 2 
= 010° 2010¥°0 
So t100"I ~o1Ol'O 
wr a ay 
= oe me: 
i= 00°% oz"0 
o0°z 0z'0 
& = ~~ 
re 
PS 00'r Or‘o 
SS 0O'r fo} are) 
N 00°z 0z'0 
= 00°z 0z'0 
00°z 0z°0 
cS 00°z azo 
S *souedy souely 
i 
Se ee 
S *osie ° 
S uD | “PIOAK 
NN WINWIUTA, Jog 


‘asieyy diqs 


llattdd 


zhao 


[h [eee DPT fedipe 


l | | 


*S0TAIOS 
jo sInoF{ 


hath 


°° 
r 


oO 0:0 oO BoC eraa 
Pe yA OA AAA, = AY AY 


*pouLlojiog 


SO0IAIOS 
yo oInjeN 


009 ‘oof 
009 ‘oot 
009 ‘oot 
009 ‘oof 
009 ‘oof 
009 ‘oof 
009 ‘oof 


009 ‘oof 
009 ‘oof 


009 ‘oof 
009 ‘oof 


009 ‘oot 


009 
O09 ‘oof 


009 ‘oof 


009 ‘oot 
009 


*(adA J, 
| AABaET Ul 


JeULION 


U}SUsT-OAP MA 


94}) Sar}oy{ Ut 
SY}SUZ|-OACM, 


0D "S'S SexOL 


JoyTV “H esuoydyy 
VUulT UeolIwy 


‘oD SUIMOL, Soye'T POH 
AACN 
Aaen 


°09 °S'S OURd UION 
AACN 
aS AACN 
os ee o. oe AAeRN 
ee ee ee ee ACN 
ee ee ° ee AACN 
‘OD oyloeg uw1eqjNnoS 

"OX UOT} 
“Byodsuva I SIU WY syueyorsyy 
SIV [CACN 
‘OO "S'S TRIN PGND % 4IOX MON 


“09 pins yeordory 
"* 09 dryg sury1ays 
"0D 7 TTeMeS “V 


“* +07) ‘ARN Uos}eTW 
** Jgpooy “VY IOWA 
a PLT TeACN 


ee ee ee 


KAGN 
‘OZ AodsueIy Winefor}0g 

as he "+ +09 “S'g BNSETY 
ae 0 ‘0D “S'S WaTeqon 
te i“ "0D “ARN pueljsey 
"09° "AEN PUrIaAg]D ¥ H0I79q 


Hp oA AABN 


"Od uolj}eyIOdsueIT AqsoIy 
ee oe ee AACN 


2° ee ee ee AAeRN 
o- ee ee ee AACN 


‘aury diysuiesjs 


Ae N 


*SoTTW 
TeorjneN 


"JEUSIS 
TD) 


me 9. SAX epiojsy 
“e ) SAp ADT Sr eeeeut 
os 9, PULTULT 
oe eg oz OPIIOAR 
oe oe ynseuey 
ee ee surdue,y 
ies oz VANE Vd 
oe bed 
ee ee ee €-7 é, 
ns ah at. z-4 
ee ee ee I-q 
2s °° ggx TOIO[AXA 


fe az OM M IOS[OOR HY 


9 HOM Xessq 
OD se — xossif 
22 ‘+ 9, ezuviodsy] 


rie ae err PHTedsy 
ee ve SUIPIONS “YA 
** 9s Sdjaqd “W oUurysiq 


oe ** 9, ostidi9eyuq 
= adios “VY IoW A 
Ls PPI 
A's S04 -* ouvoq 
9 Auoyod “T prempy 

: oz GYUPH 
“ue on gourA “HY 1espy 
6: oz PULTISEY 
9. SOYEIS Usloysey 


.: “*  OAN 9188 
sa 92 AQSOID “D “A 
Dike °° WIN ueounqg 


“‘pjv0I—YOVAANV AO 


SGLVLS G4HLINN 


“eweN 


494 


penu}ju0)—SUOT}BYS drys 


495 


Ship Stations 
Aili ie title thle Pibl teh Wie ilies liebe, Pacha mele lel 
| 


« yd 009 ‘oo$ oe oe ee ee AACN = AAN es oe €- 
° Dd 009 ‘oof eo ee ee eo AACN iat GAN ee eo ee ee 2-H 
e Dd 009 ‘oof oe ee eo ee AACN baat JAN ee ee ee ee 1-H] 
4 Jd 009 ‘oot ae oh "cD Surugey jyNs) al ALY 39 oe 9, WIVIT}STINY 
Jd 009 ‘oot ny ch ‘oD Surugey JIN) ; 00% DED 3 Ey \ oz [LOFND 
Id 009 ‘oot = a ** *0d Surugey jINy | eam VO ; = ** 92 FUSTYTND 
"09 ydei3 
Ss ae IPL: BEQHOUTV es HEROS. let ai ZOM 5 fea “ger 94 UEIPTENL) 
sd | 0SZ ‘009 ‘oot ** 39}}ND-onusAdy oof OYUN the ite : -wreysors) 
— — ey % °09 "S'S poomusealy | — JOM ac i 9, POOMUV9I*) 
S02), Ol) see) 
yd 009 ‘oof -eylodsuely sIoulfy pue s}aeyorIoyy 002 WOM ory ~ 9, WBINOI) 
yd 009 foot "* "0D ‘S'S OToNd UIOY}ION }eaIN | STAY 9, UIOYJION JeoIy 
is Od 009 ‘oof a oe "OD “S'S TepJOd 9e1H oSz HSM te *S oz TEIJOM 908.1%) 
“2 yd 009 ‘oot ae wol}ze10d1074 *S°S Wiojseq 00z AMM ae °* 9, Ag[sUIq] IOUIZAOY) 
“° Xd 009 ‘oot oy uoljered107) *S°s ulejseq | oor aquy oy "* - 92. 4qo9 Joureacy 
: od 009 ‘oot Pa — "OD "S'S 1S€OD OBTOe” | 002 qoOM aS A 92 TOUIBAO®) 
ae . ee ee ee PITTA Jeaen = ae ee oe ee aeqdor 
pee | 009 oy Ms Neo AACN | — BON Ghee: we ** ysnoroqspjoy 
aes = ay oy “cRNA TREARN | ray "ISN icy — “ISN 4e}seonoly 
"OD UOT} | 
na Xd 009 ‘oof _ ve yodsuer L SOU, % sjUeyoIsyY | 00z JOM 55 ** 92 DOM Joqseonoyyy 
—_ — "0D Saltoysiy J1e|5 | — ZaM oe "* 92 S8ag a} JO AIOT 
wid 009 = “a : AACN = BAN os ai SOIOeID 
Dd 009 ‘oot sie A) S'S UeeMeT-UeoLIoUTy | ost | 55MM ae oe s2 DMM Ueis10e*) 
— — 2 "OD PSURIT, YOLIpCoy | — VAM a ay 2 WAM eIS1038x) 
wadd 009 “as a AARN = HON ies 2 * AON eIs10e5 
— — - eee one °° "09 °S'°S YOIMUOT oe SNM us ee. JOIMUDT “A eos) 
a ae 2 Ce Se ued Son are: Lum - < ez TOPTA “MM “085 
"Oo 009 ‘oof a ei AULLY 00z GAM | °° ert SITHA “N “S Te19Ue4) 
: iO oof ie a oat ly Aulry | Se VAM °° or HURIY ° yeAOY [erouer) 
cis) oof gio Be ae ge Aury | ce HAM em UOSIOPUY }J9qOY [eee 
“36 oof aa ts oes Re AULIY | ce TAM ; sur SOIAY “G “Y [eIouey 
es ne ye oy On ip eT EIOOEL Se LNM oY “* 9, Preqqny Teteuss 
5 OS) oov se ie AULTY ce AAM i srr YOUN AIUOPy [eIouss) 
: are) oor - u ae = Away | S€ CAM | °° ew unpy ‘{ Aruazy pereuery 
. “- Oo! oof ae oa ay ce oe AULIY | SE MAM “* 417 UMOIG ADAILFT [eIoUsr) 
: =O 009 ‘oor e a 4 ies Aulty | = SE HAM | °° srt PIO “OD “VW A [erouey 
‘ pos oof zs = ss - AULLY | st [AM ns or LOPULY “W “V [erOue) 
wad 009 tH ug e a AACN | a GON ne TOTS bleed 
. Dd 009 ‘oof oe ee oe o- AAen nt STAN oo oe oe ¥-5) 
Dd 009 ‘o0€ oe oe oe oe AAeN ALAY VAN oe ee oe ee €-) 
° xy d 009 Soo£ ee oe ee v. AACN ~s ZXN ° c-) : 
. 5 d 009 So0€ oe ee . AACN =a AXN ee ° ° 1-5 
Dd 009 ‘oof sie ae "09D sieaine uoluy) | oo1 Rte: oe Oe be 9. Pps 
—— Fe ra ca OD TIO payeroossy | Se OLM Ay 5a so. PNG “H Yue 
: Dd 009 ‘oot Ngee OD Bier geek py ek VATE 8? om Se ee 
— — ve woljeloossy oseAyes soyue A : _ dds ce si ‘* Igy premiog - 
— ne, eo “e 00 9 SUISSTH “H “OD - ISM . ++ 4, s8eIg JOT 


: ny Joessnpy | 


ae ee ee — ABEN, | See SHIN ee 


Ys 
& 

& 

7 


00°2 0z'0 
zor 00'F zor OVO 
rot OO'T tor OO 
sor OO'F zor OF"0 
ee oo'r tor OL'O 
S , 00% 020 
S 00°r oro 
an 00°Z ozo 
S 
my 00°2 0z'0 
00°z 0z'0 
» 2000°F gor0h"0 
NS rotOO°T vrOTO 
8 
a zorOO"F =| gq 0 FO 
oe wroOo'l | s9,01°O 
S ea au 
MS —= — 
&y 00'@ 0z'0 
X& 2900" 2010¥ (eo) 
3 10100°I rtOl’o 
Z 00°% ozo 
2 00°2 0z°0 
| 
< eee a Beg 
CO:e) el, 4 0250 
\ 
— ae = 
N co's =| = 020 
WN OO'l., |} (op axe) 
S o0o°~% | 0z°0 
oe Sa 020 
~~ 00°% ' 0@°0 
aS ‘soueiy | ‘souelg 
1 | 
iS | 
© *asleyy *pIOM 
S| wnunuyy = ded 
‘esieqg digs 


Bia 


| lazm x 


Lz 


a 


lllz 


eS SAA 


AG ad 


*paullojieg 


SQDIAIOS 
jo o1njeN 


009 ‘oot 


009 ‘oof 

009 ‘oot 

009 ‘oot 
009 


009 ‘oof 


009 


009 ‘oof 


009 ‘oot 


009 ‘oot 
009 ‘oof 


009 ‘oot 
009 
009 


009 
009 ‘oof 
009 ‘oof 
009 ‘oof 

009 
009 ‘oof 
009 ‘oof 


"(ad AT 
Aaeoyy Ul 
YySUs]-sAC MA 
yewIoN 


9q}) Serjzoy UT 


SU}SUdT-OAL MA 


"09 ‘S'S Sexoy 
0%) BUIYOOTAA 

3 yoreq uewdeyy Y YWHW 

ete at ** ‘0D HsueI yseOD 

AAGN 


re ao hee 
oe oe ee 


**JoseINOW “Vy ugof 
ee oe . *O*%) “ACN uos}e 


oh ot "09 *S'S @PATD 
ry 09 S'S IPIOVUN 
AACN 
*OD UOl} 
“eyrodsuey, L siuw 2 s}UL IO 
AACN 


°0D ‘S'S UeIIeMeP-URoLIONIY 
a) 
uorjezIodsuely UOJIOW 2 Weyely 


oe "OD “AEN UOs}e] 
FEA uopeqsodsues LL uo UIUIM 
"oD INA pyeotdory, 

‘oD yAodsuviy Wnsporjeq 


Re ** "py ‘TOUT zw UsyoOs| 
Ae Avmrreyl 4yseoo seq epHold 
AACN 

oe oe AABN 

" OD UperD InouLy 

a AAGN 

A CISA TPAEN 

‘OD ‘S'S UeTIeMe]y UOMO 

"09 S'S THEW &qND % AIOA MON 
_ Aueduo) 1824S UISUOOST 
AAGN 

AACN 


‘09 °S’S UOTUIMIOGd PIO 


‘aury drqsuresys 


Hay 


° 
lI le 


° 
io) 
N 


"SoTL 
jeorneN 


"[eUZIS 
ed 


sia Tie lOUNTTT 
Wey “fT 

oz ve TOMO “Cl “I 
NHN Oyepy 


enbey 


oz SOpePAHT 


oe oe 9, UOIN}T 


eg PICTON 


INH 
y? ot IPH 4OIMOH 


. a oz PIEMOPY 
ae te sudo 


9, Ue[N[UUOPT 


oe MAM PURO LT 


78g, WeTUOITH 

: "* 9, BSOULIO PT 
: err PIPOIOH 
92 AM “5 HoqieH 


92 1300S ‘yj, Aruapy 
9, A9[8eTY " fsueyy 


ie 28 Agua 


: Saat NSU RISEL 
¢ ie oi =4 eusl[eH 
** 309] 

yey 

; pa ULIIEME FT 


oes 9, CURARHL 
a ee I) Joysaareyy 
‘ NON teqrauey{ 


yoooue FT 
9, UOIpIUIE HY 


"i pwoo—WOTSANY. AO 


SHLVLS G&LINO 


"sme N 


penuyuoy—SUOTJBIG CIYS 


497 


Ship Stations 


oa aS a 


lzliz: 2ezbisx J liia 2 


bass tal 2) 


‘ud of'or 03 ‘urd g 
“urd § oj ‘urd z 


“ure ZI oy ‘me 6 


lz, 


. 
° 


M45 O SUUUUUUUUU 
AyAy Ay AY AY AYA, Ay Ay Ay Ay Ay Ay 


|S | 
Ay 
fo} 


| 


OKMOU COM UO 
Ay A, AYA, ALAA, Ay AY 


a 
~ 


009 ‘oof 
609 ‘oot 
009 ‘oot. 
009 ‘oof 
009 ‘oot 
009 ‘oof 
009 ‘oof 
009 ‘oot 
009 ‘oot 
009 ‘oof 


009 ‘oof 
009 ‘oof 


009 


009 


009 ‘oof 


009 ‘oof 
009 ‘oof 
009 ‘oof 
009 
009 ‘oof 
009 ‘oof 


009 ‘oof 
009 ‘oot 


009 
009 ‘oot 


009 ‘oof 
009 ‘oof 


ae "09 ‘S's Ueremey- uUvoIIOUIy 

ve AACN 

AACN 

ee oe oe AACN 

ee o- o- AACN 

oe oe oe AACN 

AACN 

AACN 

AAGN 

ee ee AACN 

ee oe oe AACN 
(‘od worze}10dsuery 

UIZ}SAAA 2117) eulyT Joyouy 
oD wor 


-eyzodsuery SIsUIY Y S}uEyoIE| 


AACN 
puepted JO ed 
omy AUWIY 


wosue}sliqy 4 UeppNsS 
Pe ** -od suluyey jJyNy 
yoequexonT ‘ respy 


ae SACN 
sits **  *09 ‘S'S BXSEIV 

us **  *99 ‘S°S UOTUIMIOG PIO 
A&A N 

Aven 


** *O9 “S'S UOTUTWIOG PIO 
os “\ieunatdart eit AYID YIOX MIN 


Be ** “OD TO peyeroossy 
i **  J9}jND-onusAdNy 
°0D ‘S'S UelleMep-ULOLOUTy 
sis re) “ARN punos yosnd 
at AACN 
ee 90 °S'S apt) 
ee ° AACN 
he ‘09 psUeL] YOLIpooH 
oi AACN 


"0D ‘S'S UeleMepy-ueoLIaUry 
Bes “5 "oD 1s0eN.L qormpoor) 


oe ee AACN 
*OD U0T} 

[eyiodsuel], sieuljy 2 szUeYoIOW 
‘09 

Solleqsty JUespuodepuy 2 SurIpreA\ 
99 

uoijeq10dsuvs d, uesiqorn UIOYION 

AACN 


St SF io i 


6 
i"e) 
H 


ISt Tid 


| 


° 
° 
ee 
° 


oe _uesuey 


2s ey 
°° unsnf 
* ONN Jeqdnt’ 


9: POM PyeIunl 


oe LOM BperUnl 
. “9 44 anof 
oz 10z}1[Nq ydasof 
** Aruay ydasol 


S00, 6) ay 9 8 Fe, 
. 


oz JaTJeFoyooY “q uyof 
9, Iedooy *y uyol 


9. AaB “WL 


o. qoequexony “Ty “f 


* subjuel 
9. [VM Uostogol 
9. COM Uosioyol’ 


oz 1083035 “A “f 


"* (NN uosef 
ee ee stare[ 


9,UMojysoure [ 
oueng some 


s. ojsuLyD “Vv ‘f 
°° BOSeL] 


os UeIWIY4S] 
9 NOAM stonbory 
* AHN slonboiy 
os TAM sionboay 
NHN sHI 

92 LOT G4HM POT 
LHN P40] 


‘s **  UeMOT 


oz ect HHM eUeIpUy 


OHN eueipuy 
** 9. IOM uerpuy 


** , JUepuodepuy 


"9. ZOM StOUuTTIT 
‘* OHN sfounil 


Year-Book of Wireless Telegraphy and Telephony 


498 


tor OO'L 
felehe 4 0z°0 
o0o°e ozo 
zor 00°F zor OF'O 
tor OO'L tor COLO 
00°? [oy Age) 
0o°? ley Age) 
zor 00°F zor 0F"0 
tor OO"L tor O10 
00°e fey aie) 
gor 00°F zor OVO 
tot OO'L tor O10 
00'S? (oy 4a 9) 
00°% oz2°0 
oo’! oro 
zor 00°F zor OF"O 
tor OO'L tor O10 
zor 00° zor OF"O 
tor OO"L tor OO 
zor 00°F zor OF"0 
tor OO'L tor OO 
00°% 0z"0 
00°% 020 
00°? o2'o 
00°? 0z‘o 
00°% Lora 8) 
zor 00°F zor OVO 
tot OO'T tor OL'O 
souely soutly 
‘osieyy PIOM 
UWINUILUTIAL Jag 


‘asrey) digs 


1 l-*« 2zzl 


loel sm Lil bed eee 


PI Nelhet BAe & 


*Q0IAIOS 
JO sINOP{ 


oO 9 
oe 


COMO UU MMO OO 
A, A, Ay ALA, AYA,A, AYA, 
° 
.o) 
6 


7 
TC 


| ey 
l | | 


009 ‘oof 
009 ‘oot 


009 


009 ‘oof 


"(ad A, 
AAvoy Ul 
Y}SUs]-oACM 
[eULION 
aq}) serjoyy Ul 
Sq}SUIT-OAC MA 


*poullojiog 
SddIAIOS 
jo o1njeN 


qoequoxony “4 ep 
_ AACN 


"09 “S'S 9paqD 


a) 's S MeUuRIIeT 
AACN 


AAG N 


"0D “S°S BNSEIV 
** *o9 sulugey Ny 


"09 “S'S uoTUn 
Aaen 

‘09 “S'S ArOTTeW 
*0D T1O prepueys 
“0D “S'S GiNINd Y VoInTT 310g 
+i. ae: ‘S'S Gin[nNd WZ uoInyy 310d 
‘0D “S'S GOT -Y UoINy;T 310g 


ie Wo! E}OOssVY SIOHIT EHSELV 
or AARN 
euIT ueoIIoUy 


. ee 


ee oe oe 


a Sa 09 °S’S THEW Oghed 


“Y °OD. 29 SPIWIODIW *Y "OD 
Sis yoooqeg sisAyy qog 
"0D Usha purysog. MON 
AULIY 
“OD UOT} 
-eysodsuvs L sioul % syueyoreyy 
AACN 
AS ‘OD “S'S UelleMepT-ULOTIOWIY 
OD. SPER Ad Weetp 297855 -2eH A) 
AABN 
PPOL “a 4419904 
AACN 


"OD ‘S'S puelpeg ® costiouely ues 


° 
N 


[e) 


elatateisl 


‘oury diysuiea3s 


“SoqTN 
jeornen 


HNM 


HNN 
TAM 


INM 
ZIN 
AIN 


IVM 
VIo 


LM 
MIN 
daw 
ISM 
MGM 
fam 
TaM 


SNM 
HIN 
HSw 


MMM 
XSM 


MAM 
Hd M 


| UXM 


MOM 
OIN 
aM 
NIM 
dIN 
MAM 
OIN 


SMM 


"TRUSIS 
ed 


ia qoequeyon] SIMa7y 


_ HNN Septucey] 
9, odeuey 


** 9, MBURIIaT 


oz uourge’] 
a QoUdIMeT 


"+ 4, eyonoye'] 
nae 9. AQWIICT 


sai 9, SUISUeT 
ie uoswme'] 
9, sesedureT 

2° BUIeTy 

“* 92 POOMONE'T 
"7 9, qaodaxeT] 
“* 9, puefoxeT 


"7 9, HEQOIAS 
cs or NAN 
a 9, PUeC[UOCOIS, 


se 9, CAIOM 


pi oz YEW 
a y JOUISTYY 
Ieysysuly 
yorzed ry 


ae y, MEYSION 

ON Ayonjuey 

*  ueryonyusy{ 
+5 9, PIJUOY 
a4 as1eSIl oy) 
sce TAM CULE Y 
** OJIN sesuey 


** 9, AqID sesuey 


“oUICN 


penuyu0—SUOTJBIS diys 


499 


lations 


Ship § 


90°% 0z'0 = es ad 
201 00°V oto $l 00g oe ae ote ame ye a 
ror OO : ets fo fo) = ons oe ACN s “s JomopAe Ki 
oo oro ; ie ja th Se me) TI — ee 
00°% 0z'0 x a Jd 009 ‘oot 4 es oe xe we Lai eee ss ¢ ALM ve Sa “* gp JOMOAR TL 
— = m2 sdd 009 oS an ae ee eK vie dM | |: on "* gz BIUOS} eT 
on a E: ee —_ 7: **uolzer0d109 “S's uia1se gq cases if ee ied ** LEN syjosngoessey 
00°z ozo sas ‘ - ae "0D *S'S Te}UEPIOIO Y Iejnsutueg = nce ee _ ee WE Siesnqoesseyy 
00°2 02°0 en te ed AAeN ee de op ©} 00SE | 
sad 009 a ce ae x £Aen ne SIN ss i : SIN puepAreyy 
oo'r rob ae) N is "0D ‘ACN uN : : UN stew 
Dd 009 ‘oof 29 YOod Jewlesseg 2 9}}enb 
oo°r o1r’°o xX a ae : oe Ae Sex XHM 9, & ‘ON Jetmossogq 29 openbiew 
ms ie 009 ‘oo 20 
00"r oro RK peter et 1s O00 008 see ee 05 fa eras SEIN as AON fous eer 
00°% 0z'O N nae Od 009 ‘oof ay - "+ “09 "S'S BYse L ae uaa °* ory GULIMOIEIY 
— as ae widd 009 +. oe ee JS Sey ae dHM is sy" S esodi1 
ae AACN ~— of 23 ot: 92 eW 
00°? ovo aa Pe aa aay i ie oe SINT TeACN pee N a = ey {ole W 
od 009 ‘oot OD “S'S oURTIVsUeIT, YIO rile a "*  -peayaqreny 
00% 020 N Ses : : 2 eo ai YIN bas Y eS og, SPOLILW 
sur pat wor OF'0 od 009 “oot "ABN Ulesj}S UveqqUeD 7%» oTVULITV coz Wa ce ee aks 
rot Or or’o N ata 5 d 009 ‘oo : 92 oqivoereyy 
00°% z 25 . “- Didie en te | 
o2°o N en WY d 009 Soof oe PO we Eins eenense nee OWM Ce) oe es si eoury 
oo"! Or'o N 25 ‘ 04) OT} = aig NUN | °° . * suruue 
BUT on Z0T a . oa 009 “oof -eyrodsursy, uesiqor, Woq}I0N Sex MAM a ia oc MAM Doyluey 
ToT 101 N ee a 4 v4 : 
S3 a Od 009 ‘oof +3 ° 
— = a?) FO) oof is SSS TN es ae aMM | "" rs °° 9, CLINTOURTY 
00's ner x BS “0 oof +s oe ae ce pa CE JAM | °° srr Plossury fonures role 
srl d 009 s he ae we meen ae OAM Fr: va semoyy ueagq sole; 
oS'I Sr‘o N S. Bye ee i TIN .: <P ouTeW 
00°? (oy Ade) 00s O oo 49 ce 07) °S" 3 z 
d N te ? % "+ 700 'S'S puejsug Mon oS Ss ns Re 
wt — cn 7 ° Dd 009 ‘oof 09 *S’S UOTUIWIOG PIO 00z ae i sy re d vs ee 
e ot ic oe ‘ oe 5 . 
cis mee ¥. ae 5 q O08 ‘oof 2s nega aoe ae Oe or DAHIAN = |e: a "* 5, MBUINOR 
0" 2" = og ces RAO ae ie ache i TON | 0°). ees ReNERY 
gor 00°F =| gor OF 0 co a "+ ++ yyauueg Uoproy some Le BEN so ick og: 2 UO R ORE 
tor OO*T tor O1°O 4 f Jd 009 ‘oof TAX S ** op» ©3IYSISAT 
— (eye) a» @, ee 
om os & qoequoxon’y “yy red +. os ws 
zor 00°F zor OF'0 ae oc ea “s bone Y wn ear ANM me ot ANM PI4T 
tot OO'L ror O1'O N SA ACM ce Le ore eruopAT 
— ee aay Dd 009 ‘oof OC a -* *o7"AR 
00°s 0z'0 Ss ess — “99 yueudmby SUL) po “ oof TAM ay ‘ae ** 9, OUTJIN'] 
Pe Le os "" wd 009 2 yes Ke xXAX cz °° gp aye TOMOg UIpuNT 
a e os Hq 009 ‘oof » os = S On “Sg mate aa ain | °° a8 afN eueismoy 
ae = BE) ORE fooyuomenonden west niemted | | at so aa 
pli ee N ee %) d 009 me Pa ha eC AULIY oof AXM ee Pe ree, < 94 weg 
0z°0 x oe A Auy oof Or +a. 
Yd 009 ‘oof Ae is ++ eg Sulu AXM oe be ** unos] 
00°% ozo N a : eth a ain | 2 "+g, ao1U08TT 
“i io A Rl ject -vyrodsuely, slau, 3 szUeTOIEW oz qo | +s TGs uoyuTKET 
N es qd | too$ ‘oS¥‘oos | ** tt 09° ¢ if 
en Se . ABN bee os aNy ee ee ae aNx u0}8Ulxe’] 


Year-Book of Wireless Telegraphy and Telephony 


500 


00°% ozo 
'  00°S (oy are) 
oS'r Cr‘o 
00°s forage) 
00°s [oy Age) 
oS'r ¢I°o 
00°? [oy Age) 
00°? (oye) 
0O°L (ob aue) 
. ove oz'o 
00°? (oY Aae) 
00's o0z'0 
00°? Oz'O 
00°? (ergo) 
o0O°fe 02’°0 
(olor 4 oz'o 
00°S 0z7’*O 
O0o°? oz’°o 
00°? oz‘o 
00°? oz'o 
oo’? ozo 
00°? oz’o 
00°s oOz'O 
00°C ozv'o 
00°77 oz'o 
*souely souely 
‘adieyy PIOM 
WINUITUT, Jog 


"eB1eyO diys 


| 


llazlzlzzllalalzalllilellelllla zwweaz 2all- 


ao 
ee 


” 
rs 


wo Ome 


A.A, AY AYA, A, Ay Ay AYA, AYAVA, AYA, AYA, AYA, AYO, Ay AYAVAY Ay AYALA © 


oO 
tC 


ra) 
 & 


BMMOM~OU CO 6 OO BHU UO UM URUMR O 5 


powloji0g 
SO0TAIOS 
yo o1njeN 


009 
009 
009 ‘oof 
009 ‘oSs 
fo0S ‘oS ‘oo§ 
009 ‘oof 
oof 
009 ‘oof 


009 ‘oSS 
fooS ‘oS¥F ‘oo€ 


009 ‘oof 
009 ‘vot 


009 ‘oof 
009 
oSZ ‘009 ‘oof 


009 ‘oof 

009 ‘oot 

009 ‘oof 
009 


009 ‘oof 
009 ‘oof 
009 
009 ‘oot 
009 ‘oof 
009 
009 
009 


*(ad AL 
Aaeoy ut 
Y}SUSyT-oAe AMA 
]euLION 
24) SeqjaWV Ut 
SY}SUS-OAC AA 


aaa Waren 
. oe: ee 
ee ee ee ve 


AACN 
$3 Aemyley oygioeg ureqjnos 


"0D ‘S'S puelsuq Mon 
oe **  JozjND-enusAedy 
Aueg ‘qa ydiey 

"0D “S'S eP4TO 


ee ee ee 


; "* 09 “S'S puelsuq MoN 
: WO: S uestyorn uIeq}ION 
° AACN 
" "09 "S'S UeeMeyT UeOenTY 
: AACN 
, "* "0D °S'°S Urleq}ION 7e91D 
18) uoreyrodsuez, L Aqsoiy 
AACN 
‘OD ‘S'S UeTIeEMEeT] UeoOUYy 
"oD ‘sueil, qn pue oseoryy 
ONAN 
. oe oe AAtN 
as ~ SHA Uepso 
‘ Seo Ss ota i Vv 
i AACN 
s **  39}4ND-enusAcdy 
[eyUepi909 w® IepNsuTUEg 
S THEW eqn 2% YIOA MON 
OD ‘S'S UeITeEMEPT UeOLIOUIY 
Ks "709 NI jeordo1y, 
oe AWIY 
"OD oT} 
-ej1odsuei L siouryl 2 sjueyoIeyy 
ee OS AIOTIE WN 
: AULIY 
AACN 
19}4}ND-enueAey 
AUIy 
AACN 


0D “S'S 
ony "Ss: 


‘oury diysuresys 


“SOT 


| yeornnen 


"JEUSTS 
ed 


- ueyseuoy 
yooupeuoyy 
9, SNWO] 


or UPSOHON 
y WAN AMeqo" 
a >» NAM AMeqoWW 
ne 9. NAM AMeygoKy 


¥ AXy Wego 
: 92 XAM HMnosstj 
2 ** VMN Mnossiyy 
3 . uelLInosstf{ 
: ASIN tddississtpy 

os INM Pj }OSOUUTTT 
"9. MAM BOsoUUTP, 
: CMUN &}0seuuIy 
: 9, UCJOSOUUTY 
: ** 9,—POSoUUI|T 

GON stjodesuurpy 
‘ GAN a0gneaqiyy 
; ** 92 SITHA 
: ** 9, JOMOOUTITN 
a °* ZCN uesiqory 
oe ee OUN Tuer, 
: “* 9, ZOM Trey 
ba ot XM OCOTSOFT 
ge HCOTXOL 
a "* gry UedezaIy 
Sy: a PLICIN 


. 
° 
° 
° 
e 
. 
. 
. 
. 
e 
. 
. 
. 


Be **  g, YOCWILIIITY 
‘ “<o¢ TE SE 
: “* opeojy 
jesnoqow 
Yoor[nDoW 
UeTPPTIOOWN 
°" TRDOW 
yueikey 

*P}V0I—YOINANV AO 
SHLLVLS (2LINO 


‘owen 


penunuoy—SUuOTIBIS digs 


00S asvdg aavf of) 


Engine Cart, Marconi 14 kw. Cart-type Station. 


501 


a 


Or Ome 
Py Ay AY 


bEPPeE ta 
| 


Aga te Se 
oo Oo 
~~ - & 


oO 
L 


BOMOO MO MMOO 
Ay Ay AY AYA, A,A, AYA, AYA,A,A, 


ations 


a 


ix) 
i 


. 
. 


ee bole be 
oO 


Ship St 
Ill 
£ | 
AG) 
OA Ay 


| 


OS Mmm 
Q,Ay Ay Ar Ay 


Patel 


AG 


OM MMO 
Ay Ay Ay Ay Ay 


Pbitatkaz | 


Ox 
A Ay 


009 ‘oof 
009 
009 


009 ‘oof 
009 ‘oof 
009 ‘oof 
009 ‘oot 


609 ‘oof 
009 ‘oof 
009 
009 
009 ‘oss 
fooS ‘oSt¥ foo€ 
009 
009 ‘oss 


‘ooS foS¥ foo€ 


009 

009 ‘oS ‘00g 
009 ‘oot 
009 ‘oof 


009 ‘oot 


009 
00g ‘009 ‘oor 


eo ary AACN 


2 S'S UeleMe UROLOWy 
cas SACN 
ee ee oe ee AACN 


: SOE SIS: SRC" ON ater) 

° ; AACN 

° oe ee ee Aaen 
‘OD Hsuely 


Avg ueIsIOs) 2 WINING ‘oseoryqy 


ms 0D) OYloeg UleyyNOS 

90 ytodsueiy, wneporjeg 

: ay IO}SY JUSOUITA 

ee ee oe AAeGN 

we "*  pinop premory 

ee ee AACN 

; OG °°  gUrT ueoreury 


z te ue) ‘Ss S) Ten ogpDed 


3 AACN 
zs ene ars AAeN 
ee °° AACN 


"109 "S'S puepsuq MoN 


7: y ‘09d °S'S pueysuq MON 


ee ee AACN 
ty "*  woulg *f [mag 


. ee oe "09 ‘S'S Aloe 


: "0, 'S'S ueremeH- UeoLIOWYy 
2 : AACN 
. ee ee ee AwIy 


_ 0D “ARN Ule9}g U194S9M\ 


Se ¢ AACN 


009 
009 g "i Fe Aae N 
009 e eo eo oo AACN 
009 ‘oof "0D UoT}eIOdsueIT, UeI00-103;UT 
009 ‘oot **(QuITJ qeuUeAeS) *0D “S'S e200 
_- <s "0D ® YOIMMIODO “YW *SeqD 
009 ‘oof **709 °S'S THEW BND 2 A104 MON 
oof 2 **  J9}4ND-enusASY 
009 ee ee ee ee AACN 
009 ae ° eo oe AACN 
009 ‘oot " "70D °S'S (TEI BqnD 2 AIOA MeN 
Tes °09 “S'S AHePUOT| 
_ : "09D ‘cc Uelreame Fy -Wed}Ioury 
009 : AACN 
009 So0£ ee ee eo ee AACN 
~pno:oo$ Es es ‘OD “Se Te ONINeT 


ll | 


jw} 
rT 
H 


i ea 


° 
oF 


lope Rest | 


ie} 
ww 


bela 


© 
a) 
N 


| 


i=) 
N 


92 OGTOeT UTOYION 
** ejoxyeq qWON 
VUI[OIeD YION 


9, UEOTIOWIW GION 
°* 92 (Iq) 9330N 
92 esp UeULION 
9.4 CUON 

si UOSTOTOING 
s.y NAM CleSeIN 
DON AOA MON 

9. NSM AIOA MIN 


2xHMM 310dMeN 

HIN Wodman 
°* sueoyIO MON 
WINN Aosiof MoN 


“ot NXM UWeAeH MON 
AIAN eltysdwmey Mon 


AX. errysdure Fy MIN 


uepeasNn 

eo ee OION 
‘Ad °° snoloNt 
"* SHIN eunjdon 
“°  OUION 

ve 9 UOSTON 
a 94 SOION 


as ueyseiqon 
“i ENSCIGON 
** err AUISCACN 


o [NM ofeaen 
"* ZMN ofeaen 
a aqTLASeN 
oy ueysueN 


"* 4, Wag UUeN 
** 4, saqoooR NT 


°° 9, Geulouynyy 
* "9, O]}S88D OLIO]{ 


6 » TION 
e* «©AOWIOS}UO]{ 
NIN Aoreq uo; 

92 AMM AeiozUO]y 
== neo 
oi ueuezUOy 
oe euryuoy 
Lae AdVOOUOY 


oz NMA PO 00W 


g 


3 0o'z aN fins 45 re | oo ili (hc ita nic is ae eee or ee Nila <b Solas tia 
00°% ozo Sire or a cag MXN ee reer 4 
nee N Dd 009 ‘oof + or = N 90. : a a 
— ae as F op1oeg wrey3N0 a3 ns : N vOLIO i ian =. 
00°% 0z"0 , Je Id 009 ‘oot ae es S's anes unin su) eae bees =f oz (TH) 2309110 “ 
add 009 oe *) ++ RACH aud yee “ 5 . ueu0sa10 
00°% 0Z'0 : . 7s + ** dose10 
N ° ‘ 09 
; one = ° Babe ee 2 : 008 1888 uor3e3s0dsuea L Sion 9 equeuaseHi 00% oo" | °° oe 9: OOM O11e}UO 
ate Ae — ee oe ee = 
2 <4 ou N e Wd | oSZ ‘909 ‘oof | °° a wie setrese uma oot fone ae Ae. V.LN_ Olre1UO 
S ‘et — XK ce ee ca : . a °* puepyiog jo 110g a XdM 5% ee % esepuouo 
q, 00'% ozo N oe d Es oe se yoIpsueg +) I mad dAM ae . = 92 ey U0BUG_Q 
or] et = zor OF'O od 009 ‘oot "0D ‘S'S Te}UEPINOO w IeyNsutUed oS AOS | ** - s4 peas 
D tor OO'T tor CLO N oe A 94 TO 
gor OO'V oto od 009 ‘oof a : ‘+ Auoye uos =e 
= tor OO! we ris id a x = W 10 oSt ANM . os UOSTO *f TOATO 
os a ae a Ah Me ‘09 uolu — +: oe ag 
& ee == a me ee is **uoljer0di07 on aed alk sar te + bot ee 9, UNTO 
8 00°% 0z°0 Bae aa Dd 009 ‘oot "2 "09 ‘S°g UeTeMeH] UeopIOUIy aes 6 ai 7 oz AUOTOD PIO 
= widd sc a : “AACN vests 21M. <x <4 x ** ueoryO 
oS 00°! ob axe) N Ne ? (‘09 uorje}I0dsuery MINN ; v NOHO 
& os ea = es 009 {ook UI9}S9M Y sq) sury Joyouy oS1 ae 
g 00°z 0z'0 eS. 009 ‘oof uoryerod09 “S'S vorToury epnuniea mae doM "* 9, ®1810}90 
SS 00°% 0z"0 = oe od 009 ‘oof "09 oytoed oes COzn AN be ci , 9, PUBIIO 
&o — ae a, Od 009 ‘oof oe ee caeN as are te ae “fi mas a] Uep19900, 
—S oot oto = a v2 "0D w0r}e310d PS USS AYSaEeHa® 
aS BOT Zot 1}e}10dsue1y, Aqso1y sss fam ae a i 
or OO'T or°o — 92 JOCAN 
fe cor | oo ie 12 a 4 "+ uoT}BIVOSsy Stayed eYSETV ast a a ee 
cy | er 00°F | gor 070 Dd.) Geog Ooms |S re Tt QBs AtouENy | ~~ 008 ae oe o. HeBeYSIN 
; me cor OO"L tor OL'O N o° Haw ia ae 92 SIOONN 
S < = x "* Dad | O09‘oof =| °° **  UOsuazsIgD g@ UePPHS | ofr | +O {fae ee 
> oo'1 Gee ee d oof eae A + MIELD “HY “St C SM ee oe 9, POOMION 
Ss om ig N na geo. |) ao ee TO "W "seu 4 AAY ** , PUTA T}ION 
S ag = “sa ae 0g oy | 2. ee a5 “ors Sexo One) MRM Ao: os NVM UWroqseMtp FON 
ie i ~ x; = ee AqqrT pue [NOW ‘AqarT se ORM oe OU eee 
Oe pe a 0z"0 N +. ary Weics : yiqrepueA snijauI0) = qHM | |. os THM 3834S WON 
ae — a ae 009 ‘oot “ _WoHeI0d105 "S°s Wisse 002 at oon ee "* os» ZAM VIS UHON 
ne Beer oe - ~~ ag : Poor sen Ea sid SCM} oS 5 S{M eS TION 
Se 00°% 0z"0 N sy : q rey ae ie Ss ** "09 "S'S UISYVION oS1 a ae - Rae PUEIACN. 
*SsoueIy *souel se wo1}e10d107 *S° by ye, 82 puey YON 
SA a  °S'S UIE}Sseq 00z aly ; AT pue'l TION 
\ 770 —-YOIUAWY AO 
S ef 2G ESS Pi SS I pea a a SALVLS CGLINA 
‘agreyO ‘PIO M —— | 
TanUUryy ied (odK J. 
A Aaray Ut 
Erion laepe EY lias aa en = 
*aSiey) di S8DIAIOS [eULION ’ I ‘[eUsIS 
7) Crgs jo aINJeN | eq}) soajayy Ur eury diysures3s uy Wed -aweN 
SU}SUsT-OAC MA osuey 
[eULION 


penuyjuoj—SUOT}IBIG CIYS 


502 


tations 
8 
N 


Ship § 


| | 


lz «Xmxememel liz az ila aa 


fixetlikls 


| lz 


ti itaz lal 


d 009 
d 009 ‘oof 
609 ‘oSS 
Dd | ‘00S ‘oS ‘oof 
d 009 ‘oot 
d 


009 ‘oof 
009 


009 ‘oof 


d 

d 

d 009 ‘oof 

d 009 

d 009 

d 009 ‘oof 

d | 009 ‘SZE ‘oot 

d | 009 ‘SVE foz1 
009 ‘oof 
009 ‘oof 
009 ‘oof 
009 ‘oss 

‘ooS ‘oSF ‘oot 

009 


d 

d 

d 

d 

d 

d| 009 ‘oof 
Dd | 009 ‘oot 

d 

d 

d 

d 

O 

d 


009 ‘oof 
009 


~~ 


A.A, A,AVAV AVA, AY 


009 “ oof 
009 ‘oot 


oot 


009 ‘oof 


009 


009 ‘ oof 
009 ‘oof 


oo 
ad 


cd) 
6 


OO MOMOS 


i 


oe ee eo se AACN 
"OD "S'S HIND BY sexoL 


ee eo ‘09 ‘S'S puelsuq MON 
= oe °° -guIy ueoleury 


ra) 

‘ARN WIe2}S uveqqie 2 o1jUe]V 

AACN 

as i "02S S HEN ceed 
7) 

uoreyodsuei 1 SIoulN 8 sqUe yoo 

3 AACN 

oe ee ee 2° AACN 


a et, “* OD TIO prepueys 
** Or) pReorTIeYy o}yonbie[ otog 
ay OD) peorpey oazjyonbieyy e10g 
** 07 peolprey o}jonbieyy ood 
** *od peorprey o}jonbieyy o1eg 
°° or) peorpiey oyjonbiey c1eg 


is ae OS SS pueysuq MON 


ee oe ee AACN 
she oe 09 'S'S [TeW ODE 
rae 2 KS uereme Hy ueoLIoWy 
vie AACN 
ee ee oe ee AARN 
ee ee ee ee AACN 
ee ee ee oe AACN 
oe oe ee oe AAeN 
ee ee ee ee AACN 
ae ae SON oya EY ala § jeoidory 
03 
uorje}odsuer 1 stout 8 sJUe YIN 
AACN 
oe ss **09 Jind yeodory, 
(09 
=5 qovog 3u0'T) yAoF 29 VUAEMS 
eee ‘o9j UNS 
uor}e10d 
“109 10. eng oordure L® y10d 301, 
AACN 
se aie ae 09 “S'g sexe] 
oie we ae AAeN 
ue as "0D peolpiey eweuedg 
oe he **  Ja}yND onusAdy 
ee ; ee ee eo AABN 
oe ee ee o« ONAN 
*e “OD peosred ertueApAsuued 
Se "*  *09 "S'S ATW 
a sr oe eid TeAeN 
soury 


"S'S SOIPUT SEM 7 FIND ‘nueny 


ay LON 
= Id 


| 
io 
fs 
al 


qsings}id 
9. £0940Tl 


** UNIT 
** 9 WSM erydeperyqd 


"* 2 VON erydopeyigg 
a; . Taliedg 


a "* 92 FMM DIE 


Se 9. UeISIeg 

oe oe oe Allied 
fo me -* suIqiog 

“* gz UOTIVO}IOd 

91 eet 201 O% OFJoNbIeW V19q 
oz set zor OL OZJoNbIeY] s19g 
9+ est cor Si O}}oNbILW o10g 
os eat gor 41 O}JonbIeW o19g 
92 eat zor O}JONbIeW o10g 


re **  yoouuonbog 
ee ee ee e1l0ag 


**os IMM eruealAsuuog 
: uerueAAsuuog 


be ie souof [neg 
surppneg 
yuoxnyeg 
cae MON osteo} eg 


cor HIN Uosio}} ed 
oosdejzeg 


err S910}SCG 


oz ULIqyied 
“*- Tayleg 
err CUIWISIIV 


o, OSleleg 
p, Aenseleg 
a eae 9. OoOnueg 
** (ON Joeqyueg 
9, UCOIIOUIY Ueg 
~i ous ueweueg 
‘ HIN eweueg 
aes a *  oouleg 
ae & + ‘sored 
qeonpedg 
oe ve Lol DS = SF ‘d 
9, ODIDed 
ee oe ee y1ILZO 


g, MEqRESO 


Pei e < 


00°s | 


OST. | 
00't 
00'z 
00°% 
zor 00°F 
ss baie 
00°% 
00% 


00°s 
00'°% 
zor 00°F 
tor OO°T 
00° 
00°2 


oS‘o 
Z0t oo'v { 
107 00°X 


soueiy 


| 
easieuy | 
UINUNUTYAL | 


i 


Year-Book of Wireless Telegraphy and Telephony 


0z'0 
eyare) 
oy Are) 
0z'0 
zor OF'0 
tor O10 


oyAare) 
OI‘o 
CI°o 
cro 
(oy Aze) 
0z'0 
Cro 
0z'o 
0Z'0 


oY Are) 
zor OVO 


| poy OLO 


02'O 
ley Age) 


[oraz o) 
02°0 
zor OF'0 
tor O10 
[oy Age) 
ley Age) 
Sro 
zor OVO 
1 dlr 


*SOUvIT 


“PIOM 
10g 


‘asiey) diys 


 0z'0 | 


504 


PEt le 


lzax-l2z llaclbals lez eee 


Lo ey 


*QD1AINS 
jo sinoyy{ 


| 


\ 
o 
tf & 


MO MMOS MUOMO MOH OO OD OMKMOU 


AO, Py AYAWO, AYA, QyVQA, UAAA AAA A A & A AA mA A, 


o 
~ 


a 
4 


a 
~ 


oO oo © 
t wre 


GVO Goo 


*pouliojiag 


S8dTAIOS 
jo o1njeN 


009 ‘oof 

009 ‘oof 

009 © 
009 


009 ‘oof 
009 ‘oof 
009 ‘oof 


009 ‘oof 
009 ‘oss 
‘ooS ‘oS ‘o0€ 
009 ‘oSs 
‘ooS ‘oS ‘oo€ 
009 ‘oof 
009 
009 ‘oss 
‘oos ‘oS¥. ‘oo€ 
009 
009 ‘oof 


009 


009 ‘oof 
009 
009 


009 ‘oot 


009 


009 ‘oof 
009 ‘oof 


009 


009 ‘oSs 
‘oos ‘oS¥ ‘oof 


009 ‘oof 
009 ‘oot 


*(adAT, 
AAvoY Ul 
Q3sUsT-sAe AA 
[eULION 
24}) SeIzoWW Ul 
$Y}3U9]-9AC MA 


AACN 
AACN 
AACN 
*0D ITO prepueys 


“0D °S'S yseOD Oye 
‘05 
uor}eyIodsuv1], SISUI 2 S}UCTOII]j 
‘07 
uorezytodsuery, uoyIOyy 2 WeYyely 


ee ee x29) ‘S'S puersuq MON 


** "09 "S'S pue|suq MON 
"0D oyloe_ WieyINOS 
aie AACN 


a ee puejsuq MON 
On AACN 


(20: ‘SS bead tea bocca PIO 
Aaen 


"09 "S'S 38D ONTO 
Ae) 

uoryej0dsuexy, SIOUTW 9 syueqoIO | 

AAGN 

SE ee ee "0D ‘S'S sn}OT 

RLS) SS oor O1100 2% HIOX MON 

> AACN 

ee ee meg) ‘S'S puelsuq MON 

** yoequexyony “yy iespyq 

ge 3 ** "OD TO Prlepurys 


‘aury digsuieays 


_ WOT}eIO d 109) ‘s’ 'S ‘woseq 


oSI 


“SOTTIN 
feorjne N 
ur 
asue yy 
Je ULION 


‘Teusig 
1129 


Opes re yy ong “a mosuey 


“s\ — eRe Sostee 
ae °° ysicley 
_ GIN Moquied 
oz JURIPEY 


"*s, KOM usando 


"tg, oorjzueNnd 
a NGM UeyNg 
we MXy ueyindg 


** 977 DOUSPIAOIG 
a 9. SNE}OIg 
MON snoyzewoig 


ve * *erTOstg. 
ot u0}20ULIg 
9, OUUY SseOUL 

** u0qSaIg 


** 9, UepIseIg 
es °* e19eId 
OX, °°: aLIvid 


oe KOM TETEICg 
“SION 98UI0}0g 


a oz PULTIIOd 


ve **), sU0g 
a -- Kodwmog 


** ox WINOWAT 


a2 SOPCII 
me **eLIn}eI[g 


*‘pwoo—VYOIAANV FO 


SULVIS G&LINA 


*oUIeN 


panuyju0—SUOTIBIG diys 


595 


SOO" OOo OO OOO 
AyA,A, AYA, AYA, Ay AYAY 


ll fe 


OG US hea eae el di a ar A A 


mM 
Py 


Bh 


Ship Stations 
z\lilx 


Z 


fa 
Ay 


loyal 


| 


MO UOC Ss 


oO 
isd 


Ae AO BA AAA A 


Peet tle po edz. | 


oO 
Ce 


bz, 
OU MMe 


009 ‘oot ‘f a "* 109 °S'S petty oSt AGAN lee ** 2 TIM eel eyues 
— aS ‘OD aseATeS punoS yosng o< VdM | 7" "* 92 VAM 2019 &yURg 
ok a a 0D 8 VRID "YM pa ddM ca “* 9, CAM 201) eByUeS 

009 ‘oot ea "ODS YUP ld: ION 00@ Sam +9 ** 92 SUM ele) eyUes 

009 ‘oot ve "0D “S'S DGHeg ® 9UL}V a VaM | °° ** 9: VAM PreID ByULS 
— che we "0D 2 908IN “WM — qagdMm Be a 92 PI[IO@D BUS 

009 ‘oot ae a rf 0), S'S VIse ry, 00@ TVM BN = “* 92 BUY eyURS 

009 Soo€ one ee ee £5) ospoqd “f eg oS1 MNM ee ee oe An uowley ues 

009 ‘oof sf ce ** 09 ‘S'S AIOTI[LNW 00% May 5s a ** 4, SooreyT US 

009 ‘oot 33 = ‘op ss eMogeg | 081 WMM | °° "* ge WMA Uenf aes 

009 ‘oot "0D ‘S'S OOTY OVOG 2 YIOA MON 00% Oe od o {Dy uenf ueg 

009 ‘oof ¥ 3 "0D “S'S TIRW Obed oS IMM | °° "* 9, sof ues 

009 ‘oot ais i ee OS) Axoyye IW 00% SdH 5 Ay ** 9, oyuTef ues 
009 ae : ote : AACN — a Nie as ** OLN oospuely ues 

009 ‘oot SOD SHIN Pld [oot et pe}uyl) ae Ei Des te ae aes oe LUM Cospuely ues 
— ; SIMI [EARN — — 2s : jeaopues 
— rage "OD woToNTIsUOD eIquINfoD —_ SOM he 2S ** SOM Uosues 
009 ee ee S£aen peiied din ce ee ee ee weyes 
a xe ud °° guy Ueoletly = OSi aa ce oe ez [N¥d “3S 

u0or} 
_ “epoossy Stor eA BIQuINjoD — SSM uae we ge pz SCIOUDIN “3S 
009 ; AAGN as HIN ne as HIN Sino'T “3S 
a a ps °° gUYy UeOTTOUTy x ISM Ss; we ot ISM SINO'T 3S 

009 ‘oof j °° a oe) sapogd, “ia ot ANM me es “* gg SUSPPH 3S 
ae Soyercaece): AqqrT 9 THONOW ‘Aqqry ae HHM Je = ge yg SOOUCIT “9S 

009 ‘oot e SACN == AON es vb : O}USWIeINeS 

009 ‘oot “5 ee "* 109 ‘S'S ATOTTEIN 002 qa an io Me gz PUIQES 

009 ‘oot 0D ‘S'S pueT}IOg 2 OOsIOUeI, UeS oSt MMA BE se °° 9, AID 980% 
ts a on Cel | cule Se an eae me ALM rs ow ‘92 ALM euloy 
009 one oe ee AAeGN = ZIN o. oe ee 20 

009 ‘oot cat tat ** "OD TeTO" 344990 ial WSM an am 92 TeTJOM 9q0 

‘oot 3 a "03 ‘S'S ODIOed YVION oSt MMM se ee rs 9, DOuUeOY 
iat sie ie arent sopieyD _- WMA on a ** 9, OPISIOATY 

009 ‘oot Sith me "* 09 °S'S AlOTIEW 00¢ OIC Bs I et vo, 9h DEM ORE Oe 

009 ‘oot eh oe 0%) OYTOeg Ulay}NOS 002 TP DSE ae eke oz (aL) OTN 

009 ‘oot * %: “* "OD TIO prepueys |. 002 ULM es hp °° 92 puctaITorYy 

09 ‘oSs 
took Dy rOOc aia oc OO. 58 purpsug MON oS WXH ae oa ** yoog preyony 
009 9 7) AACN a SOLAN cit rs Me: ** purysy epoyy 
— ") cussy ,Stexoud TOATY eIquinjo) — MSM eee 2K oy oz yp ONY 
oof RS AwiIy cE NAM aS ae ot ** 47, OUDY 
009 ‘oof a4 *s Hg) ydesseyo L ueslxoy 00Zz ZAM se es ey ze: oz AP1OY 
009 ee ee AAGN aed QIN oe oe oe a prey 

009 ‘oof ‘OD uoT}e}IOdsuUeIT, ULIDO-10}U] 00z WwaM Ay ae oe 9, OpUOpEy 

ore ‘oof se Ayal00G ssoIg pey ueolieury — XUN oY me "* og SSOID POY 


Year-Book of Wireless Telegraphy and Telephony 


506 


00°% oz" 
zor 00°F zor OF"0 
tor CO" tor OF'0 
00'% 0z'0 
00°% 02°0 
oo'r [o> axe) 
00°% ozo 
00°% 0z0 
00° 020 
sor 00°F zor OVO 
yor OO'L TOROS 
00°% 0z'0 
00% 0z'0 
00°% 0z'0 
001 O1'o 
00°2 ozo 
002 §=|** «—«OF"0 
folehr 4 [oy Ag 6) 
00% 0z'0 
zor 00°F zor OFO 
tor OO'L tor O10 
*souUPrIy *souel yy 
*921ey) *pIOM 
WNW, Jog 


‘aBreyO digs 


l las 


[bd llelezze wm eee 


Ms AA co 


eles 


*201AIIS 
jo sinoyy{ 


OUUO 
Ay Ay Ay AY 


oo 
i 


ew SCOOOkRO Of 
A AAO AAV A, AY RY 


lle | 


*peullojieg 


SOOLAIOS 
jo o1njeN 


. oo€ 
009 


009 ‘oof 
009 ‘oot 


009 
009 
009 foo 
009 ‘oof 


oSZ ‘008 ‘oot 
G09 ‘oof 


009 foot 
009 ‘oof 
009 ‘oct 
009 ‘oof 
009 ‘oof 
009 ‘oot 


009 


009 ‘oof 


009 
009 ‘oof 
009 ‘oot 
609 ‘oof 


009 ‘oof 
009 ‘oot 


“(adh 
AAeoy Ul 
Y}SUZT-OAC AA 
[ewaIoN 


24}) SelzoW U1 


SU}SUIT-9Ae 


° 


*s J0}4N5-onusAdy 
ee ee ee ACN 
: *"'09 FinIYy yeoidory 


od eye S'S [RW Oged 
- , qeMe3S “yf 
“a a ~ SS 3 Ane en 
vse AWIYV 
AWIV 
*09 ‘S°S OSueUDyS 

** ‘od sulugey jin 

‘OD WsueIy, YOIIpoos 

“*  *0D °S'S BXSFTV 

**  1944N9-onusADY 

‘o9 ery 2% BUIMOT, 9]901S 


"OD “S°S 1Sk0D IgToOeg 
“*  Ja}jnj-enusAey 
"09 °S’S ePAID 
"0D “S'S TRIN BQN 2% HOAX MON 
** "OD IO prepueysS 
ese: qysueI L oyreyugd 2 pueyeas,p 
AqqsnorM “T wenH 
AACN 
i TPxeid “['V 
ae 23 e809 GOED HOSUO) 
% AACN 

SOUTT “S'S 


Sarpuy 3SaAA pue jNyH ‘onuepy 


ee 


je 9 Wastel0g *S PPV 
oe AACN 
“09 “S'S TRI BQN 29 410A MON 
*o*9 yma yeordory, 


"0D s}oNpord J99}§ s21eIS Pe}Uy 


OD seBOD OIOeg 


a "*  '09 ‘S°§ petTuQ 
SIMOY IUIOGSO 
"0D ynAy yeordory 


*aury drysuresys 


“SoqtN 
TeorneN 


Hun 
SOM 


SOM 
fax 


go y 
oP 


Ystuloyous 
oi as -* gyre 
ett CJOPXIS 


ors 92 CIIOGIS 
e ee ee eyes 
7 **  —- yooosuulgsS 
ueUlIsyS 
+. uepriags 
o. LAM O8ueueys 
o. og OLS ogueusys 
9, UesAOGIUS 

ves 9p PAPMIS 

me ** eoaues 
prt Ao[teg 10} eueg 


os 94 10}8U9S 
SUN 9OUIUIES 
oz LAM ejourUesg 
9, COULINGIS 

sz (TA) Opunsas 

** 9, aqQpuRseS 
» 19110 B9S 

LLIN uordir00g 
"iS og pEICHOACS 


* "9: SUM aseALrg 
: “* UInyes 


ras oz ETITES 
** Sd 931T93eS 
LN eso}eIes 


92 SMO1 e80}eILS 
* ery CODEWULIES 


gz BIPESOY ejUeS 
ae **  —esoy eyes 


"92 OLM FRY byUeS 
Sas og ©JUL}UeS 
: err PIL EWUeS 
‘pivoo—VYOIMANV AO 
SGLVLS CHLINO 


“owe N 


panujju0y—S§ UOT}BIS drys 


507 


Het) Weal ipa ees eee et el 


Ship Stations 
g 
Q 
[Pebec bal lbe ee oul le 


Lige2| 


Plate Iz 


— — ois i) uorjeyodsuvs L euerpuy — IOM Ge e }J29AVSOOY V1OPooy;, 
Dd 009 ‘oot gH : AACN a CON? chee é ** ON sexoL 
od htal 009 ‘oof i ne * "09 “S'S SexOL es dns oh oy 5 "9 UNS sexeL 
Nd 009 ‘oof ss "09D SES uelremeH- UeOLIOUy — IMM hs ie * ** uexey 

aeadd 009 re a AACN Ge INN ok a Ae °* AMDT 
wud 009 Vis ee ee ore AABN — NON ee oe oy esssouuay, 

— 009 ‘oot are sie "OD WI leordo1ry, — ATM aoe x °° 9,, Solopeuay, 

009 
ad | ‘Ogh ‘007 So0f | °* sie BOD) AT OOS Veo o$ LAX ae po or 92 OOSEL 
009 UOIJESIAEN JO 

str O | ‘oS¥ ‘oof foo0z neem *eor9UItI0D Jo quounyredeq oor TIN Fao ae SP fey, UOse tie. 
edd 009 athe AACN — G) MH Hee ate a “*  sosseyqeyye L 
wud 009 ‘oof a ec °° J9}jND-onUsAdyY oSi SUN eo ee ap *-emo0yeL 
eud 009 ee ee ee ee SAeN a VAN ee oe ee ewmlooe T, 
wud 009 oe ee ee ee AACN a TIN ee oe ee ee ydj4s 

ez 009 ‘oot = og yoequayony “yf espa = Jabapel ine “" 92 Qoequexony “A “Ss 

nee) 

Xd 009 ‘oof uorzeyrodsues L STOUT 2 sjUeyoIo] 002 ZOM ae oe °° 4, soUUeMNS 

— 009 ‘oof : 72 HOY yeordory, — IM = se °° gy, DUTeUITINS 

gL YW d 009 ee ee AACN oes MIN . j oe ee ee Ajddns 

Dik 009 ‘oof Bnd oe “i Tas ‘od UNS = ONLY ; A ae “* 9, UNS 

5 d 009 ee ee ee oe AWIYV oof TXM a ee aie peshedeenatey 

Jd 009 ‘oof a che "0D oploed Uey}NOS 00z OUT | = 2 “* 2 (Ta) PAS 

— — Bye al B7 gens [earn — MSN ie a Se? IgBUeIYS 

awudud 009 ofa ee oi AACN ne OLIN rs a ie “*JleMa}S 

edd 009 ee a ie Saen a GIN | °° a - }491101§ 
Xd 009 ‘oot "or JISURIT, ORBAN, ® purpaoyy Cor MIM wie eee 92 OLGO JO 0381S 

0) 

= os Zulyped pue surysiq uenf ues ee SdM | ve oy ** 9, 1181S 

aa aaa ee “* 09 FeyTOd “340 = dadsM Le oi 92 reyjoq AsTur}s 
yd 009 ‘oot ze "* 709 "S'S 38809 OYLOe ay ADM | pa 9, oueyods 

e@) 

Jd 009 ‘oof uo1yey0dsuez 1m uosaI19 uroq NOS 002 SOM hi Ae ** 92 ]2Mpoedg 
edd 009 : AAeN ra XSN ay oF “* ejyoxed YyNnos 
sadd 009 a Sis a ea AACN ad MSN a “*eulpored) qyNos 

I9ESS ‘ 

Xd 009 ‘oof keg WeIs108D) » YynInd ‘oseo1yD — OAM heal 92 OFM ULOTISUIY UNOS 

_— — a "09 "S'S Sexo] — MAM mus oe MA ueoleury 4yNos 
Xd 009 ‘oof ne oe oe : AACN —_ ouI0A0}0S 
Jd 009 ‘ooe ee fg ice) Sy S 91Ue200 oor hg eo. WHAM ewouos 

aud 009 oe ie os AAeNn — oi ** HTN eurouos 

no8) 

Jd 009 ‘oof vonez10dsues L soul 2g syueqoISW 002 tr ot SOM JesIoulos 
awiudld 009 AACN —- S45 ** g0R]0S 

Dd 009 ‘oof te 2 "09 OYfoed UISy}NOS 00z ss Be ot (IA) [0S 

=o —_- ee ee ee "09 14<6) prepueys pe toy ee ee ee Au090S 

= Ss oy eS ** *09 [10 prepueys Se ** 929246 °ON 09 °O'S 
= *- i. wo ** 09 110 prepueys = ** geez £6 “ON 0D °O'S 

pte os < ie ** OD [IO prepueys a ** 9, 26°ON 09 O'S 


Bog v2 TO TON, “09 ‘0 ‘Ss 


a i ae a dial a alsa OOD EDU Se 


00°% ozo 
00° OI'0 
00°% ozo 
00°z ozo 
00'z 0z'0 
0o'r Oro 
© 00°z 0z'0 
S 00°% ozo 
no 00'z 0z'0 
Q, 00°z roy Are) 
LQ] cor 00°F zor OF'0 
Re | oy 00°F tor O1°O 
oy 00°z 0z'0 
SS ; 
00° 0z°0 
S Ee os 
rat 00'z 0z'0 
sS 60's 0z°0 
Q 0o'r Or‘o 
N oe =e 
&4 00°S ex Ag9) 
% 
es 00°% ozo 
00'z 0z°0 
4 00'S oy Ale) 
ve | 
S 00% 0z'0 
& e0°S O2°O 
=, 0o'r oro 
00's 0z°0 
= oo'z 02"0 
BS ‘souery | ‘souviy 
| 
0 [hes So a 
S | -a8rey | “pI0oM 
N UMUITUT Jag 
‘e8rey9 drys 


508 


lllalllix alazlllailaz lillazllalii@ 


Z2AZ 


*20IAIBS 
jo Soy 


le [2 


OC BCOKMOUMMOO & 
Py AY AY AY OVA, AY AYA, AYA, Ay 


oO 
od 


oOo 8 
ef 


oo 
~ 


le 
tc 


” 
~ 


lee | 


| 
~ 


KOO FO MO MH OM UOMO MS 
PuA4Ay Ay ALA, AYA, A, A, AYALA, YA, 


oe 
e 


*peullojieg 
SOOIAIIS 
jo oInjeN 


009 
009 ‘oof 
009 ‘oof 
009 ‘oof 

009 

009 
009 ‘oof 
009 ‘o0£ 

009 

009 
009 ‘oof 


009 


009 ‘oof 


009 ‘oof 
009 
009 ‘oof 
00g ‘909 ‘oof 
009 ‘oot 


009 ‘oof 


009 ‘oof 
009 ‘oot 
009 
009 
009 ‘oof 


009 ‘oof 
009 


009 ‘ook 


009 ‘oof 
009 


009 ‘oof 


*(adA 
Aaroy Ut 
YISUI-9AL AA 
[eulIoN 
9Y}) Ser}oyy UI 
SY} SUZT-OAC AA 


° yueq Pa PLIOISY 
ee oe oe cic) ‘KAeN 
om ee ee eIyA TeAeNn 
"+ "09 *g'g uLTTeMePT-UeoLIOUTy 
sid "* "09 FsURTT, YoLTPOOD 
i ¢ Aden 
oe ee oe ee AAeGN 
iia Be © WW PAR) 8X MeN 
00 "S'S BYSRIV 
. ee oe AACN 

oe ee ee AAeN 
"1 tt +09 TIO prepuers 

oe oe AACN 


=" "05 °S'S OTuUROD@ 
** sjesoords ‘q sf 
** ssultid “DMO 
OO "0d oyToe_ wrot}NOS 
. ee AACN 
ue ce, uoryej10dsuex L cueipuy 
oe . Aae N 
: Jo}jND-onusAsy 
ay os "0D "S'S SeOD OYLOed 
ee ee ee ‘oD aah, 
: J9}jND-onusAsdy 
109) 
uorzej10dsue1 1 sta Ur 9 syueqoIOW 
: “OD NI yeoidoxy, 
AACN 
AACN 
‘oD Surugey 71ND 
‘0d oploed wWisy}Nnog 
AACN 
°0od uns 
* "09 pins yeotdory, 
(‘09 ol} e}10dsueIL 
UI9}S9M % 21g) eur] Joyouy 
Away 
**  J9}9ND-enusAeNy 


e 
e 
. 

ee . 
. 
ee ee ee 
° 


ae 


‘ 


*oury diysuesys 


‘TeUSIS 
11d 


th TY LAN wes | 


UadXxIA 
a AMM Uerursst, 
= ot HAM PIUlssIA 
"* MAN P®IUIsITA 

rs SOQOTETITA 

** og BIOURTISTA 

ot AVM PH0791A 
SINQSYOILA 

See SNIANSOA 

; 92 &ISEA 
JUOUIOA 


9. CINUGA 

oz yp CTJOUIA 

y SIPEUGA 

oz (IH) 2A 

; ae ag 
Z e LIM $93e4S pozuy) 
Vie ** JAN seoug 
° ee ee esyeun 
a “* gt CTPEW 
a8 9, 201lun{ soA T, 
‘ : eroreosn J, 


9, UeOSNT, 
err CQ[eMING, 
oe uo}XNI I, 

Ags : °* gdduy 
s ** gg USIPEPIONY 
si ne oz E[Idol, 
aie qedouoy, 
os bie 92 OPETOL 
oe at ett SOATATL, 
a v3 9. ©ISOUOTT 
**seulogy 


LYN SHeqL 


*‘pjvoo—YOINAWV AO 


SHLVLS GaLINN 


*gmUeN 


ponuuoy—suoneyg diyg 


509 


Ship Stations 


201 00 ¥ 


Z0t oo'F 


Bee Old We 


lex ll llalaliles lals 


on 


a 


da gt Oe 


BMS OS 


OM MO OMEMO O OU 
AYA, A, AYA, AYA A,AVOQ, Ay AY 


08 Ot 
ee & 


oo 
i 


e | 


| 


& 
% 
oy 


3} 
A, 


009 ‘oot 
009 ‘oot 


009 ‘oof 
009 ‘oof 
009 


009 ‘oot 
009 ‘oof 
009 ‘oof 


009 ‘oof 


009 
009 ‘oof 
009 ‘oot 


009 ‘oof 


009 
009 ‘oof 
0G9 ‘oof 
009 ‘oof 


009 ‘oot 


009 ‘oof 
009 ‘oof 
009 ‘oot 


009 
009 
009 


009 ‘oof 
009 ‘oof 


009 


009 
009 


009 ‘oof 


009 


009 ‘oof ) 


oe 


ve 


"0D 8 AMATO IML A 2) 
AACN 

PITAL TeACN 

AACN 

Jo}jNj-enusAsy 

oe AACN 


** 99 ‘S's yNeTOWY 


“e9 110 pezerossy 
AACN 
Jo}jND-onusADy 
PITT T2ACN 


POS TOP aye mossy. 

AACN 

AACN 

19}jND-enusAcdy 

"* ‘og Surupoy FIND 

ie **  Ja}jNDQ-enUsAcsy 
saleyst UvdLIeUIY-OYIOed 
wie %09 SUIAIT 

OD S'S osueueys 

: AACN 

; 0D ‘S'S OSURUEYS 


‘OD uorlyezIOdsueI], JSVOD }SCY 


Fe og ueMIeYD WENT 
5, ee 09 ‘SS ueopnA 


"* 09 2 HOTWIODOW “A OD 


oe ee 


OD ‘ABN UOs} eT 


“0D TIO prepueys 


- 09 uoryez10dsues [ uoug 


AACN 

oe ee AACN 

° ee eo AACN 
0D) ‘AVN PULTAAZIO BY HOI}Ed 
ne sis AES uoluQ, 
ee oe AACN 
HIqrepue A, Wei yoMepely 
AACN 

oe oe o- AwIy 
sie ueUIeys “Dd 38109) 
ial in), BMEEAOd 2° j40d 
oe ee AACN 
ar ssouyiepy “A uote Ty 


09 Joquiny espoq u0y]TH 


ROM 
XON 


MSN 
AUN 
OMN 
MN 


WIM 
dMN 
{UN 


NIM 
WAN 
VIN 
AYN 
ALY 
MUN 
GNM 
aZxH 
NUM 


} STAAN 


SAM 
dam 


| Nd oT 


OWM 


ASM 


» ONM 


JAM 


| NNO 


THA 

IMN 
HMN 
IMN 
dum 


HIA 
aMN 
MAX 
adMN 
NXM 
XA 
AdM 
"IMN 


VIM 


MMA 


oe 


92 9}TUIOSO XK 
UMO}YIO ZK 
oue 
uo}Ue A 
MPETIOCUIE K 
SUIWIOA AA 
ayjopued © 


“92 Te}10d *S "M : 

‘ USPIO AA 
AINqpooM 
QUIIOATOMA 


ox ULIOH “aT “CIMA 
UISUOOST AA, 

MOJSUT AA 

PUOULAA 

92 POTFIULMA 
UIOPULM 

9. TOQPUIM 

* "92 » to}SOMOUIM 
: oz UTM 
3 uo} 3 urea! M 


Shas ane ‘rapAUus "qd Wey 


"op JepAus “qd weryim 


9, USIIG,O WTI 


9, UIEYIEYO WITT 
o, WOOACC “A WRITTM 


oz OFFOCULTITMA 


o, PUIWTOTTIM 
9. WNC PTAA 
** 92, OOTM 


oe TOTTUM, 
oyddiqa, 

es SulpouM 
** BIUISIIA 3S9M 
92 $9324 UIIISoM 


** 9, MEUSTTSeM 
AMN woysurgse MA 


on » MAM JOMIEM 
**  DOYSUTIIE A 


- UdTIe AA 


gay PARIOM 
oe pr QUO A OM 


Year-Book aa Wireless Telegraphy and Telephony 


00°% 07'0 

gor 00°? gor OVO 

rot OO"'T wor OF'O 
“souely *souUeIT 


UWINUITUTAL Jag 


‘osreyO *PIOAA 


‘asireyD digs 


510 


inka 


4 


*QD1AIIS 
jo smnoy{ 


Oo0000 


*‘poauIOjIeg 


SI0IAIOS 
jO oInjeN 


C09 ‘oS 
009 ‘oS¥ 
009 ‘oS? 
009 
009 ‘oS¥ 
008 ‘oSt+ 


009 ‘oof 


009 ‘oof 
009 ‘oof 


*(edA J 
AAeoy Ul 
YISUs-sAe AA 
[eULION 
9y1) Setjeyy Ul 
SY] SUIT-JAL AA 


: “s AACN 

a "*  @OTAIES o1ydesBoupAqy 

ee ee AACN 

AACN 

ee e- ee AACN 

ee ee ee ee AACN 
"OD ‘APN 

urea}S Ueeqquey pure onueny 

: ? uoulg “TI ‘d 

: “OD solleyshy [euoreurSzU] 


"7 tt t09 "S'S oe TION 


‘oury driysuies}s 


panuyjuoy—SUOT} BIG drys 


“SOTTIAL 
jeomnen 


aM9 

IMO 
HMO 
HMO 
AMO 


OMO 


Zaxs 
UNM 
OdM 
aM 


AWM 


‘TEUSIS 
eo 


; , AMO Aensnip, 
aplAIeAO 
EMO OoprlAc]UCpy 
OxieTUes UT 

2s oltuf ep gz 
oouelg Oly op uoIeg 
Avodnan 


; ** 92 UIINZ 

> oN Ue 
9, elodez 

err VdeoeZ 


S10) ee 
e 8 


eo. UePLON A 


‘OWEN 


NOTES 
Ship Stations 


1. The station is operated and controlled by the Government; it 
belongs to the Imperial Inspectorate of the radiotelegraph service, 
Trieste. 

2. During the voyage between Trieste and North America, or 
vice versa. 

3. During the voyage between Trieste and South America, or 
vice versa. 

4. Yacht. 

5. For pleasure courses. 

6. Trieste-Alexandria Line. 

7. Trieste-India, Eastern Asia Line. 

8. Trieste-North and South America Line. 

g. Trieste-Bombay Line. 

10 Operated and controlled by the Department of Customs, 
Ottawa. 

11. Operated and controlled by the Société Anonyme Internationale 

de Télégraphie sans fil, Brussels. 


12. Belgian Government steamer on the service between Ostend and 
Dover. The station is operated and controlled by the Belgian Govern- 
ment. 

13. Correspondence restricted to Nieuport, North Foreland, and the 
steamers of the same line. 

14. During the crossings, which take place three times a day in 
each direction. Time of crossing, about three hours. Departures: 
from Ostend at about 10.45 a.m., 3.30 p.m., and 11 p.m.; from Dover 
at about 11 a.m., 4.30 p.m., and 11 p.m. 

15. In the case of radiotelegrams exchanged either between the 
steamers and Nieuport or between two steamers, no special ship charge. 
The total wireless charge is fixed at fr. 1.50 per radiotelegram of ten 
words or less, with fr. 0.10 additional for each word over ten. For 
correspondence with North Foreland, the ship charge is fr. 0.10 per 
word, with a minimum of fr. 1.00 per radiotelegram. 

16. Operated and controlled by the Ministry of Naval Service, 
Ottawa. 

17. Operated and controlled by the Marconi Wireless Telegraph 
Company of Canada, Ltd., Montreal. 

18. Operated and controlled by the Ministry of Marine, Ottawa. 

19. Operated and controlled by the Department of Railways and 
Canals, Ottawa. 
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20. Lighthouse inspection ship. The station is operated and con- 
trolled by the Ministry of Marine. 

21. Buoy inspection ship. The station is operated and controlled 
by the Ministry of Marine. 

22. Public correspondence may be admitted, without ship charge, 
if there is no naval correspondence, Private radiotelegrams must be 
drawn up in plain language. 

23. No ship charge. 

24. Sailing vessel. 

25. Operated and controlled by the Compagnie Francaise Maritime 
et Coloniale de Télégraphie sans Fil, Paris. 

26. Ship engaged in a regular service between France on the one 
hand, and Corsica, Algeria, and Tunis on the other. 

27. Engaged in a regular service between France and Corsica. 

28. Ship engaged in a regular service between France and Algeria. 

29. Ship engaged in a regular service between France, Algeria, 
and Tunis. 

30. Ship engaged in a regular service between Calais and Dover. 

31. Operated and controlled by the Deutsche Betriebsgeselischatt 
fir drahtlose Telegraphie, Berlin. 

32. In the case of radiotelegrams exchanged with British coast 
stations, the coast charge is fr. 0.30 per word with a minimum of fr. 1.86 
per radiotelegram. In the case of radiotelegrams intended for the United 
Kingdom, a charge of fr. 0.35 per word, with a minimum of fr. 2.10 per 
radiotelegram, is made for the coast charge and the charge for trans- 
mission over the telegraph lines. 

33. For radiotelegrams liable to charge. 

34. Official correspondence with Sassnitz and Tralleborg, and alsa 
with the other ferry-boats of the Sassnitz-Tralleborg line, concerning 
the railway traffic. 

35. Public correspondence with Sassnitz and Tralleborg, and also 
with the other ferry-boats of the Sassnitz-Tralleborg line. 

36. Ferry-boat. The service of the Sassnitz-Tralleborg line being 
performed alternately by German and Swedish ferry-boats, it is neces- 
sary to replace the name of the ship station in the address of radio- 
telegrams by one of the following indications :— 

Ferry-boat A for the boat leaving Sassnitz in the morning; 
Ferry-boat C for the boat leaving Sassnitz in the afternoon ; 
Ferry-boat B for the boat leaving Trdlleborg in the morning ; 
Ferry-boat D for the boat leaving Tralleborg in the afternoon. 

37. The ship charge for radiotelegrams intended for the ferry-boats 
is, without regard to the nationality of the boats, fr. 0.18 per word, 
with a minimum of fr. 1.80, when the radiotelegrams are transmitted 
via Sassnitz; and fr. 0.14 per word, with a minimum of fr. 1.40, when 
they are transmitted via Tralleborg. 

38. Special correspondence, relating to the service of the ship. 
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39. During the time of the voyage between New York and the 
West Indies. 

40. Monday, 7 a.m. to 1 p.m.; Tuesday, noon to 8.30 p.m.; Wed- 
nesday, 2 p.m. to 6 p.m.; Thursday, noon to 8.30 p.m. ; Friday, 7 p.m. 
to 10 p.m.; Saturday, noon to 8.30 p.m.; Sunday, 7 a.m. to 1 p.m., 
2 p.m. to 8.30 p.m. 

41. 8 a.m. to midnight, continuous service; midnight to 8 a.m., the 
first ten minutes of each hour and the last fifteen minutes of each hour. 

42. 6 a.m. to midnight, continuous service; midnight to 6 a.m., only 
during the first ten minutes of each hour. 

43. Operated and controlled by the owner; the accounts are settled 
by the Deutsche Betriebsgesellschaft ftir drahtlose Telegraphie, Berlin. 

44. Operated and controlled by the Marconi International Marine 
Communication Company, London. 

45. The wave-length ordinarily employed is 450 metres. 

46. The wave-length ordinarily employed is 400 metres. 

47. Correspondence limited to Caister-on-Sea, North Foreland, and 
Scheveningen Port. 

48. Communicates only with Seaforth (Liverpool). 

49. The ship charge is reduced to fr. 0.15 per word with a minimum 
of fr. 0.90 per radiotelegram when the ship is engaged on voyages be- 
tween the United Kingdom and ports less than 1,000 mautical miles 
(1,855 km.) distant from the United Kingdom, 

50. In the case of radiotelegrams exchanged with coast stations of 
the United Kingdom, the coast charge is fr. 0.15 per word with a 
minimum of fr. 1.50 per radiotelegram. In the case of radiotelegrams 
exchanged with French coast stations, the coast charge is fr. 0.15 per 
word without a minimum, 


51. The period during which the station is open cannot exceed 


Io hours per day. 


52. Operated and controlled by the Marconi Wireless Telegraph 
Company of Canada, Montreal, for and on behalf of the Marconi 
International Marine Communication Company, Ltd., London. 

53- Operated and controlled by the officers on board. 


54. Operated and controlled by the Marconi Wireless Telegraph 
Company of America, New York, on behalf of the Marconi International 
Marine Communication Company, London. 

55. Lhe ship charge is reduced to fr. 0.10 per word with a minimum 
of fr. 1.00 when the ship travels between Victoria, Vancouver, and 
Seattle. 

56. Steamer performing the day service between Flushing and 
Queenborough ; from Flushing 11 a.m., from Queenborough 11.30 a.m. 

57. Steamer performing the night service between Flushing and 
Folkestone; from Flushing midnight, from Folkestone 10.30 p.m. 

S 
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58. Additional wave of 500 metres for communication with Scheve- 
ningen Port. 

sg. Public correspondence restricted to radiotelegrams exchanged 
by the steamers of the Zeeland Company, between themselves and with 
the Scheveningen Port and North Foreland coast stations. 

60. Public correspondence restricted to radiotelegrams exchanged 
by this steamer either with the Scheveningen Port and North Foreland 
coast stations, or with the other steamers of the Batavier-Lijn. When, 
however, on special occasions the ship departs from the normal route 
the station conducts general public correspondence. | 

61. Public correspondence may be admitted, without ship charge, 
if there is no official correspondence. 

62. In the case of radiotelegrams transmitted through Scheve- 
ningen Port or exchanged with the other stations of the Zeeland 
Company, the total radiotelegraph charge is fr. 0.20 per word with a 
minimum of fr. 2.00 per radiotelegram. In-the case of radiotelegrams 
exchanged through North Foreland, the ship charge is fr. 0.20 per 
word with a minimum of fr. 2.00 per radiotelegram, and the coast charge 
is fr. 0.15 per word with a minimum of fr. 1.50 per radiotelegram. For 
radiotelegrams intended for the United Kingdom, however, a charge 
is made, in addition to the ship charge of fr. 0.20 per word with a 
minimum of fr. 2.00 per radiotelegram, representing the coast Sob Ss of 
North Foreland, and the inland wire charge. 

63. In the case of radiotelegrams transmitted through North Fore- 
land, the coast charge is fr. 0.15 per word with a minimum of fr. 1.50 
per radiotelegram. For radiotelegrams intended for the United King- 
dom, however, a charge is made, in addition to the ship charge, of 
fr. 0.20 per word with a minimum of fr. 2.00 per radiotelegram, repre- 
senting the coast charge of North Foreland and the inland wire charge. 

64. This call-signal is allotted to all torpedo-boats of the Royal 
Navy; when necessary, it is followed by the number of the torpedo- 
boat. 

65. This call-signal is allotted to all the submarines of the Royal 
Navy; when necessary, it is followed by the number of the submarine. 

66. Operated and controlled by Compagnia Internazionale Marconi 
‘per le Comunicazioni Marittime, Rome. 

67. Public correspondence with Constantza-Tunnel only. 

68. Operated by the owner (or owners) of the vessel; controlled by 
the Société Anonyme Internationale de Telegraphie sans fil. 

69. The ship charge is reduced to fr. 0.13 per word for correspon- 
dence with Russian coast and ship stations. 

zo. Also, in case of urgency, at any time of the day or night. 

71. The station is open during the first and last fifteen minutes of 
each hour from 8 a.m. to Io p.m. 

72. 3 a.m. to4a.m., 6 a.m. to 7 a.m., 9 a.m. to Io a-IM., Tisai, 
to noon, 6 p.m. to 7 p.m., 8 p.m. to 9 p.m., to p.m. to midnight. 


=e 
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73. Public correspondence restricted to messages of the officers and 
crew. Ships proceeding singly may relay urgent messages to the coast 
on request. In both cases the ship charge will apply. 

74. In the case of radiotelegrams exchanged with coast stations of 
the United Kingdom, the coast charge is fr. 0.30 per word with a 
minimum of fr. 1.80 per radiotelegram. 

75- Operated and controlled by the owner (or owners) of the 
vessel; the accounts are settled through Siemens Bros. and Company, 
Woolwich. 

76. Operated and controlled by the Marconi Wireless Telegraph 
Company of America, New York. 

77. During the months October to March. 

78. During the months April to September. 

79. Operated and controlled by the Marconi International Marine 
Communication Company, Ltd., London, for and on behalf of the 
Amalgamated Wireless (Australasia), Ltd., Sydney. 

80. Operated and controlled by the owner (or owners) of the vessel. 

81. Operated and controlled by the Amalgamated Wireless 
(Australasia), Ltd., Sydney. 

82. During the time that the ship is in the Antarctic regions the 
station will also use such other wave-lengths as may be found to be 
necessary. 

83. Operated and controlled by the Rio de Janeiro Agency of the 
Marconi Wireless Telegraph Company of America. 

84. Operated ‘and controlled by the Post Office Department, 
Ottawa. 

85. Operated and controlled by the Marconi Wireless Telegraph 
Company of America, New York, on behalf of the Marconi Wireless 
Telegraph Company of Canada, Montreal. 

86. Operated by the Radio Electric Company of Canada, Ltd., 
Montreal. 

87. Operated and controlled by the Compagnie Générale de Radio- 
télégraphie, Paris. 

88. Ship engaged in a regular service between Dieppe and New- 
haven, 

89. In the case of radiotelegrams exchanged wiith coast stations 
of the United Kingdom, the coast charge is fr. 0.15 per word, with a 
minimum of fr. 1.50 per radiotelegram. 

go. Operated and controlled by Siemens Bros. and Co., Ltd., 
Woolwich. | 

gt. Motorboat. 

92. Accounts are settled through Siemens Bros. and Co., Ltd., 
Woolwich. 

93. Iwo motor lifeboats equipped with wireless telegraph appa- 
ratus are carried by this ship. 

$2 
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94. Operated and controlled by the Federal Steam Navigation 
Company. 

95. Steam tug plying between Nieuwediep or Ijmuiden and the 
sea. 

96. Operated and controlled by the Government. * 

97. Pilot-boat. 

98. Operated and controlled by the Ministry of Communications. 

99. Correspondence restricted to radiotelegrams exchanged with 
Chosen lighthouses and Japanese warships. 

100. Operated and controlled by the Marconi Wireless Telegraph 
Company of America, for and on behalf of the Société Anonyme Inter- 
nationale de Télégraphie sans Fil. 

101. When the ship is trading in the North and South American 
service. 

102. When the ship is trading in the transoceanic service. 

103. For radiotelegrams exchanged with ships in North Ameri- 
can service. 

104. For radiotelegrams exchanged with ships in transoceanic 
ser vice. * 

105. Engaged in passenger service on the Great Lakes. 

106. The station is open chiefly, however, for special cor- 
respondence, 

107. Navigates the Great Lakes. 

108. In cases of distress. 

109. Surveying ship—Coast and Geodetic Survey. 

110. Navigates Long Island Sound. 

111. Public correspondence limited to radiotelegrams exchanged 
with stations of the Pere Marquette Railroad Company. 

112. Special service in connection with wrecking duties. 

113. Operated and ‘controlled by the Tropical Radio Telegraph 
Company. 

ge Wierd B tree 

115. Tender engaged in transporting supplies for fixed lightships 
of the Hawaiian Islands. 

116. Mine-planter. 

117. Dredge (Engineer Corps). 

118. The station is in the charge of a Government Radio Inspector, 
who will enforce the radio laws along the Atlantic coast. 

119. Lifeboat. 

120. For warships, see AUSTRIA-HUNGARY. 

121. For vessels other than warships, see AUSTRIA and HUNGARY 
respectively. 

122. Cable-ship. 

123. Ferry-boat. 


g1S asvg aovf of | 


Instrument Cart, 


Marconi 13 kw. 


Cart-type Station. 


HE 
TELEGRAPHIQUE OF BERNE allots to the various 


nations who are parties to the International Radiotele- 
graphic Convention combinations of ‘‘ call’’ letters which are in 


turn allotted to ship and land stations. 


BUREAU 


CALL LETTERS 


INTERNATIONAL DE 


L’UNION 


Below we give a list 


of the letters, and combinations of letters, and the countries to 


which these have been assigned. 


HAA to 


HGA to: 
HIA to 


KDA to 


LAA to 
LIA to 
LSA to 


eoeeesoe 


see e086 


eeee eee 


eeseoees 


KZZ 


LHZ 
LRZ 
LWZ 


Laeerato. 1972. 


All to Germany and 
Protectorates. 

All to Great Britain. 

Chile. 

Not yet assigned. 

Morocco. 

Not yet assigned. 

Bolivia. 

Monaco. 

PO, tata OX | 
Colonies. 

Not yet assigned. 

Roumania. 

Uruguay. 

Not yet assigned. 

All to Germany and 
Protectorates. 

Spain and Colonies. 

Not yet assigned. 

All to France and 
Colonies. 

All to Great Britain. 

Austria-Hungary and 
Bosnia - FElerzego- 
vina. 

Siam. 

Dominican Republic. 

Colombia (Republic). 

Not yet assigned. 

All to Italy 
Colonies. 

All to Japan 
Possessions. 
Germany -and_ Pro- 
tectorates. 
Miusted, © States 

America. 
Norway. 
Argentine Republic. 
Not yet assigned. 
Bulgaria. 

All to Great Britain. 


and 


and 


and 


of 


All to United States of America. 


OAA 


OGA 


ONA 


OUA 
PAA 


to OFZ 
to OMZ 


to, OTZ 


to OZZ 
to-2eTZ 
to PJM 
te. "BIZ 
to PMZ 
to PZZ 


ee eer eserene 


to. SUZ 
Le 
to. TMZ 
to TZZ 
to UMZ 
CMOS, 


tou VGZ 


to-VIKZ 


to VMZ 
to VN.Z 


to VOZ 
to. Vio 


tor VWZ 
EC aN ae, 


ZAA to 


Not yet assigned. 

Austria-Hungary and 
Bosnia - Herzego- 
vina. 

Bek gi um 
Colonies. 

Denmark. 

Netherlands. 

Curacao (Dutch). 

Surinam (Dutch). 

Dutch East Indies. 

Brazil. 

Reserved’ for 
abbreviations. 

All to Russia. 

Sweden. 

Brazil. 

Egypt. 

Greece. 

Turkey. 

Not yet assigned. 

France and Colonies. 

Austria-Hungary and 
Bosnia... Herzégo: 
vina. 

Canada. 

Commonwealth o f 
Australia. 

New Zealand. 

Union of South 
Africa. 

Newfoundland. 

British Colonies not 
autonomous. 

British India. 

Great Britain. 

All to United States 
of America. 

Mexico. 

Not yet assigned. 

Not yet assigned. 

Not yet assigned. 


and 


code 
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eR 


CALL LETTERS 


(Alphabetically arranged) 


ALLOTTED TO LAND AND SHIP STATIONS. 


(c.s.= cable-ship; /.b.= ferry-boat ; g.v.= government vessel; 1.b. = life-boat » 
l.s.= land-station; m.b:= motor-boat; s.s.= steam-ship; s.t= tug; s.v. =sailing 
vessel; s.y.=steam yacht.) 


PAGE PAGE 
AAD g.v. Prinz Adalbert AKB g.v. Kaiser Barbarossa 409 
AAD | 414 AKF g.v. Kaiser 
AAE g.v. Aegir oe ci LOT Friedrich IIT. | 409 
AAK |} gv. Albatross. 403 AKG | g.v. Kaiser Karl der 
AAL g.v. Konig Albert AAL 410 Grosse | 409 
AAM g.v. Amazone AAM ... | 403 AKI g.v. Kaiser Wilhelm II. 
AAR: | g2eAlCOna © ise. yea 4@3 AKI | 410 
AAX g.v. Augsburg ... an. 4° 403 ARP g.v. Konig AKP wh £EO 
ABD g.v. Brandenburg ABD | 404 AKS g.v. Kaiser AKS ism Ae 
ABE g.v. Berlin ABE er (24 Od AKT gu. Kaisernna ee. -se | OQ 
ABG g.v. Braunschweig wos | 40d AKV | g.v. Kraft - Re oan | ere 
ABI g.v. Furst Bismarck | AKW | g.v. Kaiser Wilhelm 
ABI | 407 der Grosse | 410 
ABN g.v. Bremen ABN cet 408 AKZ g.v. Grosser Kiirfurst 
ABW | g.v. Beowulf... zea 4 G4 AKZ | 408 
ABZ g.v. Blitz Rx rae ee tae ALK g.v. Liibeck ALK 1 ORE 
ACN piu Condor s =... 1 AOS ALO g.v. Lothringen rater ee 5 
ACO g.v. Coln a mosh ft Gas ALP g.v. Prinzregent 
ACR Po CAUNICH ms aa Ven! t OS Luitpold ALP | 414 
ADA g.v. Drache i>. ee [406 ATS eu. Lensahp ..... 410 
ADC g.v. Delphin ADC ane 1 #406 ALT; g.v. Liitzow ALT sansa oe 
ADE g.v. Deutschland ADE 406 AMD g.v. Medusa AMD Soka tee 
ADF g.v. Derfflinger ADF ... | 406 AME g.v. Mecklenburg AME 411 
ADR g.v. Dresden ADR... | 406 AMF g.v. Markgraf ... 4II 
ADZ g.v. Danzig “sk it" 405 AMT g.v. Moltke AMT ea ke SY 3 
AEB g.v. Eber soe) 106 AMU | g.v. Miinchen vin pe 
AEL g.v. Elsass AEL_ e3 40D ANA g.v. Nassau... rag cere 5 
AFO g.v. Frauenlob rE ie Leg ANI g.v. Niobe ANI | ie!) ME2 
AFR g.v. Freya pt ie (OVg ANL g.v. Nautilus... Peat Veci0 
AFT g.v. Frithiof AFT s50 4] SOF. ANR | g.v. Norder ae ae ey 
AFU g.v. Friedrich der ANY g.vu. Nymphe ANY ... | 412 
Grosse AFU | 407 AOD g.v. Odin AOD Pe 
AFV g.v. Fuchs oth Soh POF AOF g.v. Ostfriesland ail aie 
AGF g.v. Gefion ae sie fhOy AOL g.v. Oldenburg... cto ae 
AGL gv. Gazelle bes vagy Led OF. AOT g.v. Otter = Berets Bes 
AGR g.v. Graudenz ... ss nad 23 APA g.v. Panther APA ood ("AES 
AGS g.v. Grille aS ... | 408 APE g.v. Pelikan APE cone Pars 
AHA | g.v. Hagen AHA ..- | 408 APF g.v. Pfeil au Ree ie iy: 
AHC g.v. Helgoland AHC ... | 409 APL g.v. Planet ee sax dp he 
AHD | g.v. Heimdall ... Dee ao APM g.v. Pommern APM dre ees 
AHE g.v. Hessen Re 409 APO g.v. Posen APO PPPUS her 3 
AHI g.v. Hildebrand ABT: 409 APR g.v. Preussen APR») >...4 2me 
AHM | g.v. Hamburg AHM ... | 408 ARK. "|. ¢.v.. Rostock: Gee Ret tb +, 
AHN | g.v. Hansa AHN aes 1p hOG ARL g.v. Rheinland ARL ... | 415 
AHO |} g.v. Hohenzollern Bye. AOS. ARO g.v. Roon ARO i | AES 
AHP g.v. Hay : Be ie oo" ARU | g.v. Riistringen Prat be 2 
AHR | g.v. Prinz Heinrich ASA g.v. Schwaben ... +9 1 4 
AHR | 414 ASE g.v. Seeadler ASE cach ee 
AHT g.v. Hertha a die F409 ASI g.v. Siegfried ... «| 4a? 
AHV | g.v. Hannover AHV ... | 408 ASK g.v. Strassburg... «yy ae 
AIA g.v. Jade ats pe A408 ASL g.v. Sleipner ~ ..4 BASE Pes 
AIR g.v. Irene ae 409 ASM g.v. Stralsutideas seat ea 
AKA g.v. Kaiserin Augusta... 409 ASN g.v. Schlesien ... sas | 416 
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PAGE PAGE 
AST gv. Seydlitz AST Rests 674 BCA g.v. Queen Elizabeth ... | 449 
ASX g.v. Schleswig-Holstein 416 BCB g.v. Valiant BCB 457 
ASY g.v. Stettin vcs 1 24ES BCC g.v. Russell 451 
ASZ g.v. Stuttgart 418 BCD g.v. St. Vincent 451 
ATG g.v. Titania 418 BCE g.v. Superb 454 
ATH g.v. Thetis ATH 418 BCF g.v. Swiftsure .. 454 
ATU g.v. Thiiringen .. 418 BCG g.v. Temeraire ... 455 
AUN g.v. Undine 419 BCH g.v. Thunderer... 455 
AVL g.v. Victoria Luise 419 BCI 2.0. Lrraumph: 13. 456 
AVN g.v. Vineta 419 BCJ g.v. Vanguard ... 457 
AVU g.v. Vulkan 419 BCK g.v. Venerable ... 457 
AWA | g.v. Westfalen ... 419 BCL g.v. Vengeance 457 
AWE | g.v. Wettin a3 419 BCM g.v. Victorious 457 
AWI g.v. Wittelsbach Perey bse) BCN g.v. Zealandia BCN 459 
AWL | g.v. Prinzess Wilhelm... | 414 BCO g.v. Indefatigable 437 
AWO || g.v. Worth wae fac. (420 BCP g.v. Indomitable 437 
AWU | g.v. Wiirttemberg 420 BCQ g.v. Inflexible ... 437 
AZA g.v. Zahringen 420 BCR g.v. Invincible 437 
AZI g.v. Zieten AZI 420 BCS g.v. Lion 441 
BAA g.v. Africa BAA 420 BCL g.v. New Zealand 445 
BAB g.v. Agamemnon 420 BCU g.v. Princess Royal BCU 449 
BAC g.v. Ajax BAC... 421 BCV g.v. Queen Mary . | 449 
BAD | g.v. Albemarle 421 BCW | g.v. Tiger 455 
BAE g.v. Albion Se eee BCY g.v. Achilles 420 
BAG g.v. Beli erophon BAG 424 BCZ g.v. Antrim BCZ 421 
BAH g.v. Benbow ... coe feed. BDA g.v. Argyll BDA dus eae 
BAI g.v. Britannia BAI 425 BDB | g.v. Bacchante BDB ... | 423 
BAK | g.v. Caesar BAK 425 BDC g.v. Berwick ‘ deo eee 
BAL g.v. Canopus 426 BDD g.v. Black Prince 425 
BAM g.v. Centurion ... 427 BDE g.v. Carnarvon... des 420 
BAN g.v. Collingwood 429 BDF g.v. Cochrane BDF ... | 429 
BAO g.v. Colossus ... 429 BDG g.v. Cornwall 5 12420 
BAP g.v. Commonwealth BAP 429 BDI g.v. Cumberland 430 
BAQ g.v. Conqueror BAQ . 429 BDJ g.v. Defence 430 
BAR | g.v. Cornwallis.. 429 BDK | g.v. Devonshire 431 
BAS g.v. Emperor of India 432 BDL g.v. Donegal BDL 431 
BAT g.v. Dominion BAT 431 BDM || gv. Drake if, 431 
BAU || g.v. Dreadnought 431 BDN ° | g.v. Duke of Edinburgh 431 
BAV g.v. Duncan BAV 431 BDQ g.v. Essex BDO 433 
BAW | g.v. Barham 424 BDP g.v. Euryalus BDP 433 
BAX | g.v. Exmouth ... 433 BDR | g.v. Hampshire 435 
BAZ g.v. Glory i ot? ea BDT g.vu. Kent BDT 439 
BBA | g.v. Goliath BBA we | 485 BDU g.v. King Alfred 439 
BBC g.v. Hannibal BBC 435 BDV g.v. Lancaster ... 440 
BBD g.v. Hercules : ches (2485 BDW | g.v. Leviathan 441 
BBE g.v. Hibernia BBE... | 436 BDX | g.v. Minotaur ... 444 
BBF g.v. Hindustan... 436 BDZ g.v. Natal BDZ 445 
BBG g.v. Illustrious 437 BEA g.v Roxburgh 451 
BBH | g.v. Implacable 437 BEB g.v. Shannon ... 452 
BBI g.v. Iron Duke... hemes BEC g.v. Suffolk BEC 454 
BBJ g.v. Irresistible 438 BED g.v. Sutle} BED 454 
BBK | g.v. Jupiter BBK 438 BEE g.v. Warrior BEE : 458 
BBL g.v. King Edward Nie 439 BEF g.v. Amphitrite ote (PASE 
BBM g.v. King George V. 439 BEG g.v. Warspite 1. 5S 
BBN g.). London’? :; 441 BEH g.v. Argonaut ... 422 
BBO g.v. Lord Nelson 441 BEI g.v. Ariadne 422 
BBP g.v. Magnificent 441 BEJ g.v. Crescent 430 
BBQ g.v. Majestic BBQ 442 BEK | g.v. Diadem 431 
BBR | g.v. Marlborough 442 BEL g.v. Edgar 432 
BBS g.v. Mars BBS 443 BEM | g.v. Endymion... 432 
BBT g.v. Monarch BBT 444 BEN | g.v. Europa BEN 433 
BBU | g.v. Neptune BBU 445 BEO g.v. Gibraltar 434 
BBV g.v. Ocean 3 446 BEP g.v. Grafton x 435 
BBW | g.v. Orion BBW 447 BER g.v. Royal Arthur 451 
BBX | g.v. Prince George BBX 449 BES g.v. Spartiate 453 
BBY g.v. Prince of Wales 449 BET g.v. Terrible 455 
BBZ . Queen BBZ 449 BEU g.v. Theseus 455 
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| PAGE | | PAGE 
BEV g.v. Aeolus Ae ... | 420 || BHR | g.v. Skirmisher vie aS 
BEW | g.v. Arrogant ... es 7m 422 || BHS | g.v. Acasta ee “3. eo 
BEX. 4 ¢g.0. Astracasiaes, 423 || BHT | 2.0. Achatesitame. «33. Yiegeeo 
BEY | g.v. Birmingham BEY 425 ||°BHU -| g.v. Acheroneye ves G20 
BEZ g.0. Brillante BE Zag e425 BHV | g.v. Acorn “ee ses (ao 
BFA g.v. Bristol a esse 425 BHW | g.v. Afridi 5 eee | 420 
BFB g.v. Cambrian BEBS ih 426 BHX | g.v. Alarm : Bee ys 
BFC g.v.-Challenger .. ... | 427 || BHY—| g.v. Amazon BHU Vee 421 
BFD | g.v. Charybdis ... (1427 1|;-BHZ _| g.c,.Ambuseade isd hea 
BFE g.v. Chatham ... a. eA ey BIA g.v. Arab : <a ne ee 
BFF g.v. Dartmouth ven At 480040) Go bs g.v. Archer oew fd 4292 
BFG g.v. Diana Ne sia Se Bk g.v. Ardent rAd 0 eee 
BFH g.v. Dido : Sen SOQ BID s+ 2.0. Arte an soon aS 
BFI g.v. Doris BFI. het) Vane g.v. Arun ie ee 
BFJ g.v. Dublin cot eek eee g.v. Attack a coe eS 
BFK g.v. Eclipse —.. cna, [aa BIG g.v. Avon BIG... oon (Pee 
BFL - Arethusa BFL... 422 BIH g.u.. Badger aan won eS 
BFM uv. Falmouth ... as ASS BII g.v. Basilisk... iwi eae 
BFN . Flora vas cot eas BIJ g.v. Beagle AY POA et 
BFO .v. Forte ve ice ees BLK g.v. Beaver BIK sso) ARS 
BFP MEO oe se (458 BIL g.v. Bittern ee Re Pe 
BFQ . Glasgow... «s+, |) 434 BIM g.v. Boyne 35 ant 1a aes 
BFR .vu. Gloucester BFR ... | 435 BIN g.v. Brisk SK: Pree ee 
BFT . Hermione BFT ... | 435 BIO g.v. Bulldog... as (ORES 
BFU uv. Highflyer ... eos 1436-71) BEP g.v. Cameleon ... e<et (aa 
BFV » Hyacinthiis. see [1487 BIQ: | |. g.v. Cheeriiliinas MOORE be 6 
BFW JisisiBE Wal. .. |'438 || BIR). g.0./Chelmesan én) 
BFX . Juno 7, oe hee BIS g.v. Cherwell... ose GST 
BFY .v. Liverpool ... cnn Mee BIT g.v. Christopher seo [2G2E 
BFZ . Lowestoft ... doc MEMES BIU g.v. Cockatrice... cov e420 
BGA .v. Aurora } wae teas BIV g.v. Colne — eae 14426 
BGB ‘v. Minerva BGB vost RS BIX gv. Contesten.a vee ha2O 
BGC . Newcastle oes || eS BLY g.u- Cossacks tensss oe 11429 
BGD uv. Nottingham see | oO BIZ g.v. Crusader ... wes KES 
BGE 0; Sappho 4.5 nae eee BJA g.v. Penelope ... ao’ pee 
BGF . Scylla bk dice Raye BJB g.v. Dee te ous | ehZO 
BGG . Sirius BGG os | 453 BJC g.v. Defender ... ose 11880 
BGH .v. Southampton cae, eS BJD g.v. Derwent ee ove [14 SE 
BGI .v. Talbot whe ee eS BJE g.v. Doon <a ot ee 
BG] . Venus BGJ a wee | ee BJF g.v. Phaeton... ove tego 
BGK . Vindictive... cas (be5S7 BJG g.v. Druid BJG ors eo 
BGL . Weymouth sac aoe BJH, g.v. Eden in one ee: 
BGM . Yarmouth BGM ... | 459 BJI g.v. Erne ve ove (SS 
BGN uv. Amethyst ... see | CASE BJJ g.v. Ettrick me vee ho negia 
BGO ov. Galateghve.! vas PASS BJK g.v. Exe a% ase (0433 
BGP .v. Diamond n.3 th WeAe BJL g.v. Ferret oe oor (oa 
BGT .. Pelstts sree aoe aa BJM g.v. Firedrake ... acs |B 
BGU 'g, Petseist Pan sce gS BJIN g.v. Pomone ... soe 1449 
BGV . Philomel ... wae [440 BJO g.v. Forester... oo. 1433 
BGW . Inconstant sae 1487 BIP g.v. Fortune... «os | O38 
BGY . Proserpine... Sas tO BJQ g.v. Foxhound sxe | SS 
BGZ .v. Psyche vf soe (2446 BJR g.v. Foyle 534 sak. (ae 
BHA wv. Pyramus®*..: ses | 480 BJS g.v. Fury = oe | 434 
BHB ) Sapphire- BH Bs. 4... 41452 BIT g.vu. Garland... wee | 434 
BHC . Topaze RA occ HESS BJU g.v. Garry + ses 19434 
BHD . Active a ive 1 BO BJV g.v. Ghurka ie sox | Cee 
BHF , PeloRaA rary ace | 424 BJW | g.v. Goldfinch.x ive f BS 
BHG .v. Blanche ... awe 1 4S BJX g.v. Goshawk ... tee, | ee 
BHH . Blonde aye vie | 45 BJY g.v. Grasshopper ion LESS 
BHI .v. Boadicea ©... Pre er 3; BJZ g.v. Greyhound ise ee 
BHJ .v. Fearless... a (1483) 4) BKA: | gio. Hardy ae ss ES 
BHK . Adventure BHK ... | 420 |} BKB | g.v. Harpy tad coe [OSS 
BHL vu. Attentive ... soe | 428 BKC g.v. Rovalist ... coe | ESE 
BHM . Foresight ?... aie | 4s BKD | g.v. Undaunted sve (RST. 
BHN . Forward BHN ©... | 433 BKE g.v. Albacore ... Son? | Ae 
BHP . Patrol: BHP ..- | 448 BKF g.v. Hind ry ves | 296 
BHQ pentineh BHO: tom. | 52 BKG | g.v. Hope eRe vee | 436 
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BKH | gv. Hornet BKH 436 || BMW | g.v. Swale L1 Gsig 
BKI g.v. Bonetta... . | 425 || BMX | g.v. Swift ar yt 
BKJ g.v. Hydra BKJ .. | 437 || BMY | g.v. Sylvia | 454 
BKK | g.v. Itchen oe a. | A900 BMA” |+p.0. Landrail | 440 
BKL | g.v. Crane .. | 430 || BNA | gv. Tartar hase 
BKM | g.v. Jackal | 438 || BNB | g.v. Test | 455 
BEN | g.v. Jed... | 438-|| BNC. | g.v. Teviot 455 
BKO g.v. Kale bof Qn WEN? tee. Tigress 455 
BKP g.v. Kennet 439 || BNE | g.v. Lark 440 
BKQ g.v. Lapwing 440° || BNF. |-g.v. Unity 457 
BKR | g.v. Larne | 440 |} BNG _| g.v. Ure.. 457 
BKS g.v. Liffey | 44r || BNH | g.v. Usk 457 
BKT | g.v. Lizard | 441 || BNI- | g.v. Velox 457 
BKU | g.v. Lurcher.. 441 || BNJ_ | g.v. Victor | 457 
BKV | g.v. Lynx BKV | 44z° || BNK -}-g.v. Vigilant “2: | 457 
BKW | g.v. Lyra BKW | 441 BNL |, g.v. Viking BNL | +457 
BKX | g.v. Maori BKX | 442 BNM | g.v. Laurel : 440 
BKY | g.v. Martin | 443 BNN | g.v. Violet | 457 
BKZ | g.v. Mermaid 443 || BNO | g.v. Waveney ... | 458 
BLA g.v. Midge 443 BNP g.v. Laverock ... fui | ap 
BLB g.v. Minstrel ... 444 BNQ | g.v. Wear ote a fh ae 
BLC g.v. Mohawk BLC 444 || BNR | g.v. Welland ... 458 
BLD | g.v. Mosquito 445 || BNS_ | g.v. Wolverine BNS 459 
BLE g.v. Moy | 445 BNT g.v. Zulu os) 450 
BLF g.v. Dove sa b SABE BNU | g.v. Torpedo Boat No. 2 455 
BLG g.v. Nemesis BLG - | 445 || BNV_ | g.v. Torpedo Boat No. 4 | 455 
BLH g.v. Nereide 4 | 445 BNW | g.v. Torpedo Boat No.5 | 455 
BLI g.v. Ness | 445 BNX | g.v. Torpedo Boat No. 14) 456 
BLJ g.v. Nith | 446 BNY | g.v. Torpedo Boat No. 15! 456 
BLK g.v. Nubian 446 BNZ g.v. Torpedo Boat No. 25) 456 
BLL g.v. Nymphe BEL 446 BOA g.v. Torpedo Boat No. 28) 456 
BLM g.v. Oak 446 BOB g.v. Torpedo Boat No. 29} 456 
BLN g.v. Express 433 BOC g.v. Torpedo Boat No. 30) 456 
BLO g.v. Ouse 447 || BOD | g.v. Torpedo Boat No. 31) 456 
BLP g.v. Owl 447 BOE g.v. Torpedo Boat No. 32) 456 
BLQ g.v. Panther BLO sae Nees BOF g.v. Torpedo Boat No. 33) 456 
BLR g.v. Paragon Pe elie © 0. BOG g.v. Torpedo Boat No. 34] 456 
BLS g.v. Phoenix = aag BOH | g.v. Torpedo Boat No. 35) 456 
BET g.v. Falcon 433 BOI g.v. Torpedo Boat No. 36) 456 
BLU g.v. Pincher 449 BOJ g.v. Lawford > 1 44 
BLV g.v. Porpoise 449 BOK g.v. Submarine B 5 Bay tS: 
BLW | g.v. Gipsy 434 BOM g.v. Assistance... 423 
BLX g.v. Racehorse 450 BON g.v. Cyclops BON 430 
BEY Para iwacoon "'-.. 450 BOP g.v. Actzon 420 
BLZ gv. Rattlesnake 450 BOQ g.v. Defiance 430 
BMA | g.v. Griffon 435 BOR g.v. Vernon 457 
BMB g.v. Redpole 450 BOS g.v. Hecla 435 
BMC g.v. Renard 450 BOT gv, Leander ins. ee AAO 
BMD | g.v. Ribble 450 BOU gv. ots George BOU... |..451 
BME || g.v. Rifleman 450 BOV g.v. Woolwich ... wae, 1h 459 
BMF | g.v. Kangaroo ... 439 BOW | g.v. Hazard 435 
BMG g.v. Laertes 440 BOX g.v. Hebe * | 435 
BMH | g.v. Laforey 440 BOY g.v. Maidstone 441 
BMI g.v. Rother 451 BOZ g.v. Pactolus 447 
BMJ g.v. Ruby 451 BPA g.v. Sharpshooter 453 
BMK | g.v. Sandfly 451 BPB g.v. Vulcan BPB 458 
BML | g.v. Saracen 452 BPC g.v. Blake 425 
BMM g.v. Lance ; 440 BPD g.v. Blenheim . 5, ees 
BMN g.v. Savage BMN 452 BPE g.v. Bonaventure BPE 425 
BMO g.v. Scorpion BMO 452 BPF g.v. Forth ni: ie BABS 
BMP | g.v. Scourge 452 BPG g.v. Intrepid Been ae es 
BMQ | g.v. Shark aN 452 BPH g.v. Naiad Ae ree Phas 
BMR | g.v. Sheldrake ... 453 BPI g.v. Sphinx A ove PASS 
BMS g.v. Sparrowhawk 453 BPJ g.v. Thames BPJ 455 
BMT | g.v. Spitfire 453 BPK | g.v. Thetis BPK 455 
BMU | g.v. Staunch 454 BPL g.v. Endeavour 432 
BMV | g.v. Stour 454 BPM | g.v. Watchful ... 458 
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. Adamant 420 

. Alecto 421 

. Antelope 421 

. Bramble 425 

. Britomart 425 

. Haleyor 435 

. Hussar ; 437 

; Jou bes 438 

. Leda BPV.. 441 

. Skipjack 453 

. Spanker 453 

. Thistle 455 

. Alert BQA ABT: 

. Cadmus 425 || 

. Clio 429 || 

. Espiegle 433 | 

. Odin BOE «ss. | 446 

. Torch | 455 

. Enchantress 432 

. Victoria and Albert 457 

, LACTILY “atees vax} ee 

. Legion % aw | 442 

. Maine BOK. 442 || 

. Burma ‘ Py ae 

. Petroleum ... | 449 

. Mercedes BQN 443 

. Olympia BQO 446 

. Trefoil 456 

. Andromache 42 |} 

. Appollo 421 

. Aquarius end eee 

. Iphigenia . | 438 

. Latona ‘iS. 440 

. Rosario BQV | 451 

. Tyne rae elas 

. Harrier ; 4-435 

* Lennox... 14 448 

. Leonidas BRA - | 44h |} 
.v. Leopard | 441 | 

. Liberty ze . | 442 

. Linnet BRD 441 

. Lively : 441 

. Llewellyn ... 441 

. Locust 441 

. Lookout 441 

. Louis | 441 

. Loyal sie | OE 

. Lucifer | ae 

. Lydiard | 441 

. Lysander oh aie 

. Meteor BRN « 844g 

. Miranda | 444 
uv. Orwell 447 

. Osprey 447 

. Peterel 449 

. Quail 449 

. Syren 454 

. Thorn 455 

. Thrasher 455 

. Vixen 458 

. Wolf BRX : 459 

. Torpedo Boat No. 3 | 455 

. Torpedo Boat No. 16) 456 

. Torpedo Boat No. 21} 456 

. Torpedo Boat No. 22} 456 

. Torpedo Boat No. 24! 456 
.v. Diligence ee ABS 


BSE 
BSF 
BSG 
BSH 
BSI 

BSJ 

BSK 
BSL 
BSN 
BSO 


BSP 


BSQ 
BSR 

BIW 
BTY 
BUA 
BUB 
BUC 
BUD 
BUE 
BUF 
BUG 
BUI 

BUJ 

BUL 
BUM 
BUN 
BUQ 
BUR 
BUS 

BUT 


| BUU 


BUV 
BUW 
BUX 


Bay 


BUZ 
BVA 
BVB 
BVC 
BYA 
BYB 
BYC 
BYD 
BYE 
BYE 


| BYG 
|| BYH 
|| BYI 


BY] 
BYK 
BYL 
BYM 
BYN 
BYO 
BYP 
BYQ 
BYR 
BYS 
BYT 
BYU 
BYV 
BYW 


BYX 
BY Y 


a8 
SI 


. Hearty 

. Turmoil 

.v. Kinsha 

. Moorhen 

. Nightingale oat 
. Robin ats eis 
. Sandpiper nae 
. Snipe i 

. Woodcock ... 

.v. Woodlark ... 

. Widgeon . 

. Comet BSQ see 
; Leal eS 
. Comus BIW : 
. Champion ... 

. Caroline BUA 

. Cordelia 

. Flirt 

. Myrmidon... 

. Grampus 

. Manly ai 

. Mansfield ... 

. Mastiff 

. Matchless ... 

. Mentor 

. Milne 

. Minos 

. Morris 

. Murray 

. Myngs 

. Dwarf age ets 
. Torpedo Boat No. 1 
. Torpedo Boat No. 
. Torpedo Boat No. 
. Torpedo Boat No. 
. Torpedo Boat No. 
. Torpedo Boat No. 
. Torpedo Boat No. 
. Torpedo Boat No. 
. Torpedo Boat No. 23 
. Whitehall (London) 


13 
II 
12 
EF. 
18 
19 
20 


Cleethorpes... 


. Horsea 


Aberdeen 


. Ipswich : 
. Pembroke ... 
. Wick 

. Rosyth “ie 
. Scarborough 
. Felixstowe ... 


Sheerness ... 


. Dover J 

. Culver Cliff. : 

. Portland Bill 

. Rame Head 

. Cromarty 

. Corkbeg “es 
. Bunbeg 4 see ate 
. Portpatrick ek 
. Stockton 

. Lerwick 


Grimsby ... cf 


.s, Gibraltar 
“Gibraltar 


(North Front) 
(Windmill Hill) 


. Malta (S. Angelo) ... 


» 
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Se 


hae ae an va perch ete 
ANRNNNANNAN 


— 
” 


sq, ~9R Jo Ya 
Uke WS 


Malta (Rinella nay) 


. Inchkeith 
. Bermuda 
. Portsmouth 


(Signal School) | 


. Kingsnorth 
.s. Farnborough 
. Eastchurch... 
.s. Fort George 
. Dundee 

. Yarmouths!+ 
.s. Isle of Grain 
. Calshot 

. Aysen 

. Maipo CAB | 

. Cachapoal .. 

. Lebu 

. Huasco 

. Imperial 

. Limari 

. Mapocho 

. Palena 

. Teno 

. Chacabuco 

. Blanco e 
. Cochrane CBC 
. Condell 

. Esmeralda... 
. Taleahuano 
.Gamero . 

. O’Higgins ... 
Wo MITAZUVIZ 3. 
. Jarpa 

. Casma 
Mvatorne 

. Tomé 

. O’Brien CBN 
.v. Orella 3 
. Prat m. 
.v. Baquedano 

. Riquelme ... 
. Serrano 

. Thompson... 
. Maipo CBU 

. Rancagua . 
. Ex-Cochrane 
. Lynch 

. Zenteno 

. Arica : 
.s. Antofagasta 


Hutafo 

Juan Fernandez 
Llanquihue 
Mocha 
Coquimbo ... 


. Punta Arenas 
. Cape Raper 
.s. Talcahuano 

. Valparaiso ... 
. Evangelistas 
b habat 

. Faci 

. Meknassi 

; Marrakchi ... 
. Casablanca 

. Taroudant 

. Tangier 


| 329 


PAGE | 
336 | 


pee 


| 330 


329 | 
328 


ec ea 


329 
328 
331 
329 
327 
391 
391 
391 


391 | 


391 
391 
391 
391 
391 
391 
391 
391 
391 
391 
391 
391 
391 
391 
391 
391 
391 
391 
391 
391 
391 
391 
391 
391 
391 
391 
391 
391 
391 
391 
391 
317 
317 
317 
317 
317 
317 
317 
317 
317 
317 
317 
ZE7 
338 
472 
472 
472 
338 
472 
338 


Es 


. Ingeniero ... 
. Oyarvide 
 ALDINGIA vas 
.s. Ascuncion DAC 
. Adler 

. Adelaide 

. Arensburg ... 

. Adeline-Hugo 


Mogador 


. Hirondelle 

. San Miguel 

. Santa Maria 
Palatal 

. Flores 

. Corvo ‘ 
. Lisbon CRF 


Africa CSA... 


. Beira 

. Cazengo 

. Funchal 

. Guine 

. Loanda 

. Mocambique 

. Malange 

. Bolamo st 

. Portugal CSP 

. Peninsular .. 

Ss, San Miguel 

. Cabo Verde 

. Ambaca 

. Zaire 

. Almirante Reis 

. Vasco da Gama 

. Adamastor 

. S. Gabriel .. 

. Cartagena ... 

. Regele Carol I. 

. Dacia CVD Se 
. Imparatul Traian ... 
. Arthur von Gwinner 
. Principesa Maria ... 
. Romania 

. Constantza- Tunnel 
. Cerrito 4 ‘ 
. Isla de Lobos 

. Banco Ingles ee 
oeirngay CW 1). os. 
.v. Montevideo CWE... 
. 18 de Julio 

. Baron de Rio 


Branco 


Stinnes IIT. 


. Annie-Hugo 


Stinnes VI. 


. Alda ; 

. Albany DAK oe 
. Admiral ue 
. Allemannia 

. Antonina 

. Adolf 

. Aachen 

. Alrich ; 

Oe bay Ahlers 

. Asgard 

. Atto 

. Australia DAU 

.s. Silvana 
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DAW 
DAX 
DAY 
DAZ 
DBA 
DBB 
DBC 
DBD 
DBE 
DBF 
DBG 
DBH 
DBI 
DBJ 
DBK 
DBL 
DBM 
DBN 
DBO 
DBP 
DBQ 
DBR 
DBS 
DBU 
DBV 
DBW 
DBX 
DBY 
DBZ 
DCA 
DCB 
DCC 
DCD 


DCE - 


DCF 
DCG 
DCH 
DCI 


DCK 
DCL 
DCN 
DCO 
DCR 
DCS 


DCT 
DCV 
DCX 
DCZ 
DDA 


DDB 
DDC 
DDD 
DDF 
DDG 
DDH 
DDI 

DDJ 

DDK 
DDL 
DDM 
DDN 
DDO 
DDP 
DDQ 


| 


PAGE 
s. Adolf Woermann ... | 403 
s. Axenfels... vine | AAOS 
s.s. Adamsturm a 4Oe 
s.s. Argenfels ... sont Os 
s.s. Barcelona DBA . | 404 
s.s. Bahia Blanca we | 403 
ss. Brauntels” 2 404 
_s.s. Berthold | 404 
Sus. .Berengar se - | 404 
- s.s. Birkenfels ... 404 
s.s. Brandenburg DBG | 404 
s.s. Barenfels - | 404 
s.s. Brisbane DBI | 405 
| s.s. Bohemia DBJ sae | ST 
s.s. Bahia Castillo ee oho”. 
s.s. Bahia Laura . | 404 
s.s. Buirgermeister . | 405 
s.s. Belgrano DBN ... | 404 
s.s. Friesenberg ss |. 407 
s.s. Bahia DBP «w |* 408 
s.s. Brisgavia ... ie | SDS 
s.s. Bremen DBR wad | AOe 
s.s. Buenos Aires DBS... | 405 
s.s. Breslau wie | HOS 
s.s. Bavaria - | 404 
s.s. Bulow » {405 
s.s. Badenia | 403 
s.s. Belgia cow | hOD 
s.s. Bosnia wwe | 40a 
s.s. Cap Arcona iio e405 
s.s. Cap Blanco oa 1 * 405 
s.s. Cassel san AOS 
s.s. Cobra : tis} 1405 
s.s. Cap Verde ... aes aw 
s.s. Schneefels ... eo MAES 
s.s. Coburg tga esos 
s.s. Drachenfels «+» | 406 
s.s. Kronprinzessin / 
Cecilie DCI | 410 
s.s. Cordoba DCK . | 405 
s.s. Clara Blumenfeld... | 405 
s.s. Cap Finisterre ki )f O85 
s.s. Cap Ortegal | 405 
sispCap Rocan. | 405 
s.s. Claire-Hugo 
Stinnes I. | 405 
s.s. Crefeld ban! 1 hOS 
ss Cap Vilano-s . | 405 
s.s. Christian X. »» | 405 
s.s. Chemnitz ... ese} 405 
s.s. Kaiserin Auguste | 
Victoria | 409 
S:S.lucher\> 404 
s.s. Cincinnati DDC 405 
s.s. Sonnenberg 417 
s.$.: Pisa‘ DDF x. 413 
s.s. Bulgaria 405 
s.s. Hamburg DDH 408 
| s.s. President Lincoln... | 413 
S.einbatavideg? .. 404 | 
| s.s. Konig Wilhelm II. 410 
| s.s. Viktoria Luise 419 
s.s. Moltke DDM a Segh a BE 
s.s. Pennsylvania DDN | 413 
s.s. Prinz Oskar 414 
Ss..batricia oa aes 
s.s. Pallanza + GRARS 


| 
| 
| 


DDR 


i| DDS 
Lh DVT 
ie DW, 


DDV 
DDW 
DDX 
DDY 
DDZ 
DEA 
DEB 


MA DIG 


|| DED 
|| DEE 


DEG 
DEH 


DEI 

DEL 
DEM 
DEN 
DEO 
DEP 
DER 
DES 


DET 
DEU 
DEV 
DEX 
DEY 
DFA 
DFB 
DFD 


| DFE 


|| DFF 
|| DFG 
|| DFH 


|| DFJ 


| DFL 


DFR 


DFS 

DFT 
DFX 
DGA 
DGB 


| DGC 


DGD 
DGE 
DGF 
DGG 


DGH 


Del 
DGJ 


DGL 
DGN 
DGO 


DGQ 
DGR 
DGS 
DGT 


Pogues 
5.5. 
RiGee 
A 
| s.s. 
Sis) 
lEgiigs 
On 
Sis. 
S.S, 


S.S 


S28. 
S38 
1: S4S. 
[SeSs 
SS. 


SoS 
S.S. 
S.S. 
S.S. 
S.S. 
S.S. 
S.S. 
1 i SiS 


Sse 
Sabie 
ewe 
Sisis 
SiS 
SES. 
Sia 
Ses 
| o Siac 
| s.S. 
Sede 
SiS. 


S.S. 
S.S. 
S.S. 


S.S. 
WOSESYS 
S.S. 
SAYS 
S.S. 
S.S. 
S.S. 
S.S. 
S.S. 
S.S. 


S.S. 


S.S. 
S.S. 


S.S. 
S.S. 
C.S. 


S.S. 
S.S. 
S.S. 
S.S. 


PAGE 
Amerika 403 
President Grant 413 
Pretoria el 413 
Deutschland DDU 406 
Cleveland DDV 405 
Graf Waldersee 408 
Dania 405 
Dorothea Rickmers 406 
Prinz Adalbert DDZ | 414 
Essen 2 407 
. Elkab ied 406 
Elsass DEC 407 
Edward 406 
Esslingen 407 
Ebernburg 406 
Edmund-Hugo 
Stinnes IV. | 406 
BRisenach 406 
Belgravia . 404 
Ems : 407 
Erlangen ... 407 
Excelsior DEO 407 
Persepolis .. oa, | CAS 
Derfflinger DER ... | 406 
Ernst-Hugo 
Stinnes XI. | 407 
Desterro - Si: 406 
Deutschland DEU | 406 
Ehrenfels oe AO 
Ellen ya 406 
Bubendey .. ioe | HOS 
Fangturm ... 407 
First Bismarck DFB 407 
Frankenwald «2 dy SOG 
Fremantle ... 407 
Buffalo DFF 405 
Freiberg ).. 407 
Fritz-Hugo 
Stinnes V. | 407 
Frisia DFJ... : 407 
Feldmarschall 407 
Konig Friedrich 
August | 410 
Freienfels .. DOP ig. 573 
Frankfurt ... 407 
Frankenfels 407 
Ganelon 407 
Gutenfels ... 408 
Graecia ...¢ 408 
Steigerwald 418 
Greiffenfels.. . | 408 
Goldenfels ... Bey bay re 
Grossherzog Fried- 
rich. August | 408 
Grete-Hugo 
Stinnes VIII. | 408 
Giessen . 4Q7 
Gouverneur. 
Jaeschke 408 
General .. ons: eee 
Goeben DGN 407 
Grossherzog von 
Oldenburg | 408 
Gernis a Snead Og 
‘Grunewa Pier veto: 
Sikiang: ... Ma ee ee 
Gotha cy eS 


ES 


—— ee 
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. Hagen DHJ 
. Hera : 
. Holstein 

. Hohenfels ... 
. Hohenstaufen 


. Prinzess Irene 
: Prinz Friedrich 


. Gneisenau ... 

. Segovia : 
. Gertrud Woermann 
. Guahyba : 
. Haimon ; 
. Helene “Blumenfeld 
. Hathor ; 

. Huberfels ... 

. Heluan <i 

. Habsburg DHG 

. Heinrich-Hugo 


Stinnes VII. 


. Hilde-Hugo 


Stinnes X. 


TOs: 


. Harport 

. Holger 

. Helios DHS 
. Hobart 

. Helene-Hugo 


Stinnes XIV 


. Hannover DHV 
. Henny Woermann 
. Hesperus 

. Herzogin Cecilie 
. Rhenania DIA 

. Sabine Rickmers ... 
. San Nicholas 

. Irmingard ... 

. Purelight 

. Deike Rickmers 
. Italia DIL... 

. Imkenturm 

. Entrerios DIO 

. Serapis ? 

. Imperator DIR 
. Osiris DIS . 

. Imperator DIT 
. Sirius DIU 

. Prussia 
POCADMIA os) 

. Silesia DJP 

. Spezia 

. Steiermark.. 

. Suevia 4 

. Jupiter DJU 


Java 


: Uckermark.. 
: Kronprinzessin 


Cecilie DKA 


.s. Berlin DKB 
. Friedrich der 


Grosse DKD 


Wilhelm 


.s. Grosser Kurfiirst 


x 


. Main 

.s. Konig DK] _ 

. Neckar 

. Konigin Luise 


PAGE 
407 
417 
407 
408 
408 
409 
408 
409 
409 
408 


409 


409 
408 
409 
409 
409 
409 
409 
408 
409 
409 
409 


409 
408 
409 
409 
409 
415 
415 
416 
409 
414 
405 
409 
409 
407 
417 
409 
412 
409 
417 
414 
416 
417 
417 
418 
418 
409 
409 
419 


AIO 
404 


407 


* | 414 


408 
AII 
410 
412 
410 


| 414 || 


. Kaiser Wilhelm II. 
D 


. Nitokris 
. Najade . 
: etna DNK 

. Santa Elena ‘ 
. Santa Maria DNM.. 
Satta me Commute 

. Normannia DNO. 


KM 


. George Washington 
. Kénig Albert DKO 
. Kronprinz Wilhelm 
. Kaiser DKQ ne 
. Rhein 
. Barbarossa... 
. Kandelfels ... 
. Ditmar Koel 
. Kiowa Heh a, 
. Kybfels ~... 
. Princess Alice DKZ 
. Lauterfels ... 
. Liebenfels ... 
. Leda DLD 
. Stolberg 
. Lindenfels ... 
. Loki 
. Loongmoon 
. Liitzow DLO 
wilatasict- thd) 
. Lowenburg... : 
. Camilla Rickmers.. 
. Lichtenfels.. 
. Anhalt 
*Linebureg..... 
. Lucie Woermann.. 
. Luxor 
ely: Rickmers 
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. Ambria 
. Madeleine Rickmers 
. Mark S48 
. Melbourne DME te 
. Heimburg . 
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. Mohawk DMK 
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. Menes BAe 
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. Sidmark 
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. Rheinfels 
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DNR 
DNS 

DNT 
DNU 
DNV 
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DOD 
DOE 
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DOL 
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DOO 
DOP 
DOR 
DOS 


DOT 
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Prinz Eitel Fried- 
rich DPE 
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De!phin DPH 
Prinz Eitel Fried- 
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Prinz Ludwig 
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Charlotte 

Posen DPQ 

Pernambuco DPR 

Petropolis ... a 

Prasident ... 

Phoebus 

Primus 

Professor Woer mann 

Pommern DPX 

Poseidon 

Kronprinz ... 

Alexandria... 
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Bermuda 

Bethania 

Brasilia 5 
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Dortmund ... 

Emden 

Furst Bulow 
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Rio Negro .. 
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. Staatssekretar 


. Triton DTN 
. Santos 

.s. Artemisia ... 

. Trautenfels 

. Tannenfels 
acannstatt: .: 

. Thuringia . 

. Pagenturm... 

. Schildturm... 

. Arsterturm.., 

. Tijuca i 

. Sumatra DUD 

. Rauenfels ... 

. Schwarzburg 

. Uhenfels nee 
. Ursula Rickmers ... 
. Steinturm ... 

. Gutrune 

. Sturmfels ... 

. Secundus 

. Utgard 

. Uarda 

. Sierra Salvada 

> Valencia ¥.. 

. Vaterland DVD 

. Sierra Ventana 

. Virginia DVI 

. Valesia 

. Ulm.. 
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Washington I DWB.. 


. Wartburg . 

. Wittekind ... 
. Westerwald 

. Werdenfels... 
. Wasgenwald 
. Willehad 

. Wiegand 

. Windhuk ... 
.s. Wildenfels ... 
. Willkommen 
. Wotan 

. Wismar 

. Wilhelms 

. Warturm 

. Wiirzburg ... 
. Wartenfels 

. Scharzfels ... 
. Schoénfels 

. Arcadia DXC 
. Schaumburg 
. Armenia 

. Reichentels 


Sioux 


; Alexandra a 


Woermann 


. Ypiranga 
. Salatis 

. Sakkarah 
. Sebara 

. Setos 

>. Serak 

. Sisak 

. Yorck 

. Sambia 

. Nicaria 
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. Pelayo 
. Emperador 


. Nicomedia... 

. Etha Rickmers 
.s; Persia DYS 

. Kigoma 

. Amasis 
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. Westmark... 

. Liibeck DZC 

. Holsatia 

. Harzbure 7. 

. Hansa DZH 

. Zieten DZN 

. Frosch IV.... 

. Aran} iez ts., 
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“Cadiz EAC 


Cabo Finisterre 


. Las’ Palmas 


Sdéller see 
Cabo de Palos 
Cabo Mayor 
Teneriffe 


gt VIO. 
: aes Isabel de 


Fernando Pdéo 


Carlos V. 


. Cataluhia EBF 

. Princesa Asturias... 
. Reina Regente 

. Giralda 

. Extremadura 

. Rio de la Plata 


EBK 


. Infanta Isabel EBL 
. Alvaro de Bazan ... 
. San Fernando 
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. Balmes ae 
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Cadiz 

. Pio IX. : 

. Miguel M. Pinillos.. 

. Principe de Asturias 
“Catalina Rae 
.s. Valbanera ... 

. Conde Wifredo... 
. Infanta Isabel ECY 
.s. Martin Saenz 

. Alicante... 

ss. Buenos Aires EDB 
. Catalufia EDC Te 
. Alfonso XII. 

. C. de Eizaguirre ... 
;. Fernando Poo 

. Legazpi 3 

. Gy. Lopezx Lopez .. 

. Infanta Isabel de 


(CAdiz) 


Borbon 


. Reina Maria Cristina 
. Antonio Lopez 

. Manuel Calvo 

. Montserrat... 

. Leon XITI. 

. Isla de Panay 
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wi Puchol >: 

. Alcira j nee 
.s. Vicente La Roda ae 
. J. SeSister:; ~ 
. Teodoro Llorente nag 
. Luis Vives... 

. Villarreal 

. Vicente Sanz 

. Atlante 

. Bellver ae 
Catalufiiai' EFC 

. Delfin 

. Francoli 

. Sitges Be 
: Hesperides EFH es 
. Islefio 

. Rey Jaime I. 

.s. Lulio : 

. Miramar EF M 

. Menorquin .. 

. Isla de Menorca 

. Torreblanca 

. Monté Toro 

. Balear REN 

. Rey Jaime II. 

. Mahon 

* Aer’ 

.S. Reina Victoria 

. Telmo 

. Norden 

. Almeria 

. Melilla re 

. Madrid BEC! 

. Ceuta a 

. Barcelona EGE 

. Larache 

. Valencia 

. Bilbao 

. Mahon 

Contin] 

.S. Guadalajara 

. Espagne FAE 

s. Italie 

Pe 


.s. P. Satrustegui 
.S. Alfonso XIII. 
. Reina Victoria 
Eugenia | 
. Montevideo EDV ... 
. Manuel L. Villa- 


verde 


. Ciudad de Cadiz 
. Auxias March 

. Barcelo 

.s. Cabafial 

. Denia 

. Vicente Ferrer 
wGhao 

Asai: Llovera 

. Jativa 

. Jorge Juan... 

. Canalejas ... 
A, Lazaro 

. M. Benlluire 

. General Fernandez 


Silvestre 


St. Michel a 


- 401 


PAGE 
483 
482 


483 


| 483 


483 
482 
482 
482 
482 
482 
484 
483 
483 
483 
483 
482 
482 


. | 483 


483 
484 
484 
482 
484 
483 
484 
483 
484 
484 
482 
482 
482 
482 
482 
484 
483 
483 
483 
483 
483 
483 
483 
484 
483 


482 | 


483 
483 
484 


483 | 


484 
483 
343 
344 
344 
344 
343 
344 
344 
343 
344 
343 


343 | 


397 
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FAO 
FAP. 
FCA 
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FCC 
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FCL 


FCM 
FCN 
FCO 
FCR 
FCT 
FCU 
FCW 
FCZ 
FDA 
FDG 
FDO 
FFA 
FFB 
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FFD 
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FFK 
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FHF 
FHG 
FHH 
FHI 
FH] 
FHK 
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Sis 
SS 
LoS. 
SiS: 
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S.S. 


Hanoi 
Provence FAP 
Asie.. - 
Cap- -Saint- -Jacques. 
Ceylan te : 
Amiral Rigault de_ 
Genouilly 
Amiral Sallandrouze 
de Lamornaix 


. Malte 

Ss. Ango 

. Conakry 

. Afrique 

. Amiral Troude 
. Europe 

. Ouessant 

. Amiral Zédé 
.S. Dakar 

. Diégo-Suarez 
. Dzacudzier 
. Ajaccio TSF 

. Boulogne-sur-Mer 


TSF 
Cherbourg TSF 
Dunkerque TSF 


s. Ouessant 

. Cros-de-Cagnes 

. Dieppe a 

s. Brest-Kerlaer 

. Lorient TSF 

. Fort-de- Eau 

. Porquerolles 

. Rochefort TSF 

. S. Marie-d-la-Mere 
. Cap Bonsiey, ee 
. Havre TSF 

. Bouscat TSF 

. Ville d’Oran 

. Ville de Bone 

. Duc @’Aumale 

. Flandre 

. Duc de Bragance . 
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. Carthage ... 

. Abd-el- Kader 

. Ville de Barcelone 
. Ville de Madrid 

. Loango 

. Timgad 

. Eugéne Péreire 

. Ville d’ Alger 

. Charles Roux 

. Moise 

. Ville de Tunis 

. Puerto Rico 

. Maréchal Bugeaud | 
. Elisabeth Marie 

. Sacha Z 

. Rosemonde 

. Emma . 

. France FHE 

. Jeanne 

. Henriette ... 

. Marie-Rose 

. Jeannette ... 

. Maroc Ms 

. Loire (Lays. 
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. Marguerite Marie ... 
. Charlotte 
. Notre Dame des 


Dunes 


. Rosita 

.S. Majunga ©... 

. Canada FJC 

. Germania ... 

. Madonna ... 

. Patria FJP 

. Roma FJR 
SOpepAlian 2, 

. Venezia FJ V 

. Kien-An ... 

. Eiffel Tower, Paris 
.s. AMazone FMA ai 
. Monrovia FMA 

.s. Armand Béhic 
Chit oe 

. Djemnah 

. Equateur ... 


Gange 


. Karnak FMK 

. Lotus 

. Magellan FMM 

. Natal FMN 

. Oxus ine 

. Cordillére ... 

. Ernest Simons 

. Australien ... BS 
. Ville de la Ciotat ... 
.S. Sontay a 

ay arta FMY 

. Calédonien 

~ Dumbea:! “3. 

. Euphrate FNE 

. Kantara (E1) 

» Lougser’ * 4, Ps 
. Melbourne EN 1 eee 


Nera 


. Ocienien : 

. Paul Lecat... 

. Polynesien 

.S. Saghalien ... 

. Pacifique ... 

. Portugal FNZ 
Abda — Tae 

. Chaouia ‘ 

. WoukkKala’ 2; 

. Port-Etienne 

. Iméréthie ... 

. Phrygié 

. Médie 

. Lonie 

. Liamone 

. Iberia 

. Corsica A 

patala ERS. 

. Numidia 

. Golo 

. Corte II. 

. Rufisque 

. Gallia 

. Bretagne 

.S. Gascogne 

;. Divona 

. Garonna 
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. Liger 

. Samara 

Ss. Sequana 
pDULGIAl a 7 
. Champagne 

. Tabou ey 
. Niagara FTB 
. Caravelle Hips 
. Provence FTD (La) 
. Espagne FTE he 
. Floride 

. Guadéloupe 

. Hudson 

. Chicago FTI 

. Montreal FTJ 

.s. Californie ... 

. Lorraine (La) 

. Martinique... 

. Navarre (La) 

. Caroline FTO 

. Pérou 3 

. Québec ‘ 

. Rochambeau | 

. Savoie (La) 

. Touraine (La) 

. Louisiane ... 

. Virginie 

. Venezuela ... 

. Mexico FTX 

. St. Laurent 

. France FTZ 

.S. Bizerte 

. Brest-Arsenal 

.S. Toulon Ecole 

.s, Ain-El-Turck es 
. Toulon Mourillon ... | 
. Port-Vendres 

. Algérie : 

. Sidi-Brahim 

. France FVF 

. Ile de France 
Se lata EVE 

. Parana FVN 

. Formosa FVO 
. Pampa FVP 

7 alta pe 

. Valdivia 

. Quang-Tchéou- 


Wan 


. Manouba 

. Djurjura 
pCCIELGA 4... ane 
. Théodore Mante ... 
. Marsa 

. Atmah ne es 
. Bacchante FYB ... 
.y. Moina : 

. Apache FYP 

. Resolue 

. Eros 

. Astrée aa 

. Newhaven FZH 

. Edouard Jeramec 

. Notre Dame la de 


. Nord 
. Pas-de- Calais 


Mer 
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. Rouen is 
Recah. Jehanne 
. Sussex FZX 
. San Onofre 

. Homer City 

. Bangala 

. Didrat 2 
mG@anarad 

.s, Alaunia 

. Hawkes Bay 


Dewa 


ESS Monmouthshire aos 
. Eileen 2 3 

. City of York 

, LSiSeG Abe... 

. Osiris GAQ 

.s. Chindwara 

.s. Rowanmore cen 
. Jose de Larrinaga... 

. Ghazee ° 

. City of Poona 

. Tongariro ... 

. Niagara GBE 

. Nevasa 

. Trinidad 

. Colusa 

. Benalla Bie 

. Den of Airlie 

. Den of Crombie 

. Bloemfontein 

. Gujarat 

. Kasama 

. Nestor 

. Caribbean *... 

. Toronto GBS 

.s. Colaba ie 

. Ulysses 

. Cooeyanna - 

. City of Karachi 

. Kalomo 

. Whakarua... 

. Tobermory 

. Lochboisdale 

. Cullercoats 

. Nagoya 

. Custodian ... 

. Dilwara 

. Mechanician 

. Bankura 

. Wayfarer ... 

. Ardeola 

. Crookhavne 

. Borderer 

~ Barala 

.s. Chagres 

. Dakar 

. Drumcree ... 

. Hurunui 

. Indrapura ... 

. Caister-on-Sea 

. Barjora 

. Dunera 

“Netraiva ~... 

. Novara GCW 

. Poleric sie 

. Euryalus GCZ 

. Fazilka , 
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.Patuca 

. Fultala se 

. City of Dunkirk 
. Drumlanrig 

. Gracchus 

.s. Tennyson . 

.s. Byron 

. Abosso 

. ADpam ar 

. Chaudiere ... 

. Baroda 

. Vedic 

. Kentucky GDN 
. Bovic 

. City of Lincoln 
. Cevic 


. Cornishman 

. Englishman 

. Manxman GDZ 
. Turcoman ... 

. Welshman ... 

. City of Bristol 

. City of Benares 
. City of Calcutta 
. Hymettus ... 

. Saldanha 

. Katuna 

. Kabinga 

. Karonga 

. Kasenga 

. Surat 

. Kathiawar 

.s. City of Lahore 

. City of Naples 

. City of Birmingham- 
. Melford Hall ds 
. City of Paris 

. Valiant GES 

. City of Durham 
. City of Glasgow 
. City of London 
. City of Marseilles ... 
. Mashona is 
. Kioto 

. Islanda 

. Ismaila 

. Itaura 

. Itola 

. Agadir 

.s. Aguila 

. Beacon Grange 
.s. Alnwick Castle 
. Amber me 

. Berwick Castle 
. Berwindmoor 

, Angora oe 

. Appalachee 

. Arankola ... 

. Arcadia GFO 

. Arlanza 

s. Arzila : 

3 Berwindvale. 


eee 


a 
q 
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GFS s.s. Bogota | 425 GJB s.s. Highland Rover 436 
‘GFT s.s. Itonus soe | F438 GJC | s.s. Highland Scot 436 
GFU s.s. Braemar Castle... | 425 GJD s.s. Highland Warrior... | 436 
GFV c.s. Britannia GFV » 425 GJE s.s. Honorius . 436 
GFW | s.s. Buffalo GFW 425 GJF s.s. Huanchaco 436 
Pemats.s. Calypso. -... 426 || GJG_ | s.s. Hyacinthus 437 
GFZ s.s. Cawdor Castle 427 GJH s.s. Hydaspes ... 437 
GGA S.5...tria 438 GJI s.s. Hypatia....... 437 
GGB s.s. Cheyenne GGB 427 GJJ s.s. Idaho GJJ 437 
GGC s.s. Chile : 427 GJK s.s. Irishman 438 
GGD s.s. Chilka 427 GJL s.s. Junin 438 
GGE s.s. Cluny Castle 429 GaiM> —\-s:s. Kelvinbank | 439 
GGF s.s. Coconada . 429 GJN s.s. Lama 440 
GGG s.s. Comanchee 429 GJO s.s. Kenuta 439 
GGH | s.s. Commonwealth | \| GJP s.s. Kia Ora 439 

| 429 GJQ $.S5 IS UMCE Cn. 440 
GGI s.s. Comrie Castle 429 GJR s.s. Blanea (La) 425 
GGJ s.s. Darro 430 GJS ss. Laconia. .z 440 
GGK | s.s. Delaware GGK 430 GJU s.s. Marguerite (La) 442 
GGL s.s. Deseado 431 GJV s.s. Lackawanna 440 
GGM_ | s.s. Desna 431 GJW | s.s. Rosarina (La) 451 
GGN s.s. Demerara . 430 GJY c.s. Levant IT ... 441 
GGO s.s. Drina ar ey GJZ s.s. Luceric 441 
GGP s.s. Duendes | 431 GKA | s.s. Letitia A4I 
GGQ s.s. Edavana 432 GKB s.s. Makarini ... 442 
GGR s.s. Egra A 32. th GAC s.s. Ashtabula GKC 423 
GGS s.s. Ekma | 432 || GKD | s.s. Malta — 442 
GGT s.s. Argentino GGT (E1) 422 GKE s.s. Mamari 442 
GGU s.s. Elephanta ... ws wpe 32 GKF s.s. Lhasa 441 
GGV s.s. Ellenga 432 GKG | s.s. Canning . | 426 
GGW | s.s. Ellora ’ 432 GKH |-s-s. Manchester City 442 
GGY s.s. Paraguayo (El) 448 GKI s.s. Eagle Point A32 
GGZ s.s. Uruguayo ep 457 GKJ s.s. Marengo 442 
GHB s.s. Janus ; a FO GKK | s.s. Manhattan.. 442 
GHC is. Hunstanton vo 4 B20 GKL s.s. Matatua 443 
GHD | s.s. Wiltshire . | 458 GKM || s.s. Michigan GKM 443 
GHE || s.s. Eskimo Shed 33 GKN | s.s. Namur 445 
GHF || s.s. Esmeraldas «sh 4 33 GKO s.s. Naneric 445 
GHG ss. Flamenco ... 433 GKP s.s. Nankin 445 
GHH | Ls. Heysham Harbour. 329 GKQ | s.s. Narrung 445 
GHI $5. Francisco. . « 434 GKR | s.s. Empress of Asia ... | 432 
GHJ s.s. East Point 432 GKS s.s. Knight Companion | 440 
GHM | s.s. Crown Point 430 GKT s.s. Knight Templar ... | 440 
GHZ s.s. South Point 453 GKV s.s. Nore 446 
GIA s:s. Start Pomt 453 GEIW, 1 S.s, Normannia GKW.. 446 
GIB s.s. St. George GIB 451 || GKY | s.s. Nyanza | 446 
GIC s.s. City of Delhi | 428 || GKZ | s.s. Nubia | 446 
GID s.y. ConquerorGID ... | 429 || GLA s.s. Oriental 447 
GIF s.s. Berbice oo hedeae | GES |-S.S. Huntsman,» 437 
GIG s.s. Galicia 434 GLC Sco b ais tat Ce 448 
GIH s.s. Balantia 423 GLD l.s. Land’s End 329 
GIlI s.s. Galileo 434 GLE $.s. Orteric ‘ 447 
GIJ . s.s. Geelong. 434 GLF s.s. Kathlamba 439 
GIK s.s. West Point. 458 GLG s.s, Pakeha 447 
GIL SS, SFANtONIA. va. 435 GLJ $5. Linga oe 441 
GIM GuSer ADATUA » a5 A421 GLK s.s. Parana GLK 448 
GIN s.s. Hermione GIN 435 GLL s.s. Pardo he 448 
GIO s.s. Hesperides GIO 436 GLM s.s. Lunka ve 441 
GIQ s.s. Highland Corrie 436 GLN ?'s.s. Peru GLN-... 449 
GIR s.s. Highland Glen 436 GLO s.s. Pomeranian 449 
GIS s.s. Malda 442 GLQ s.s. Potomac GLQ 449 
GIT e.S.anora ~-s see epi? GLR s.s. Prince George GLR 449 
GIU s.s. Highland Laddie ... 436 GLS s.s. Prince Rupert 449 
GIW s.s. North Point 446 GLT s.s. Quilpue 450 
GIY s.s. Highland Loch 436 GLU c.s. Ramos 450 
GIZ s.s. Rimouski ... 450 GLV l.s. Seaforth 331 
GJA s.s. Highland Pride 436 GLW || s.s. Rangatira ... 450 
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GLY « | s.s. Roseric / || i os 
GLZ | s.s. Royston Grange | ee | CPC ae Civcne OC ree 
GMA . c.s. Restorer l-4s0 || GPD | He Be a Tae a 
GMB _ s.s. Sardinia GMB 452 ||-GPR 2 ehae ery 
GMC s.s. Sicilia GMC Gaal, GPE Ole cGaeeaen “i 
GMD | cs. Silvertown pee | GPG ey erst “ee 
an eee ty: 453 | Ber s.s. Brussels wee (eee 
GMP -| ss. Stat of Treland’* 7. |de> || Gey) alee 2G cade 
GMG s.s. Knight of the Thistle | 440 GPJ a welds ee 7 
GMH | 1s. Malin Head «. 11930, || GPK “+p s.s° St’ Deteeeene es 
GMI | s.s. Indore GPL ee iene ee 2 
PMT 4-sieMatere 437 || ‘ s.s. Vienna a3 457 
GMK | ss. Bayaie 445 GPM s.s. Dresden GPM 431 
GML © s.s. Obra | 3 | Po se pede wa 
GMM | s.s. Sutherland Grange. | He | GPP | a pages: me ane 
GMN | s.s. Chaleur ive eee | / SUIS anes eae 431 
Be | = aL Ga pean | 454 || GPQ Ls. Parkeston Quay ... |-330 
GMO ss. Tara vee | 454 ' GPR s.s. Londonderry oe | 441 
GMB los Pargba 455 | GPS _ | s.s.Manxman GPS ,.. |. 442 
GMS | s.s. Mashobra ; oe. \| oa eee re eee 
GMT | s.s. Teesta lias tee sy at 
GMU | sss. Thongwa | ee | ee i ease we 
My 4 se cTonaeanide pep read | S.S. Lakonia sss | 440 
GMW |e Oka | ee s.s. City of Florence ... | 428 
ATY ohne bers 44 | SS. Escalona : soe aS 
Ouse hes 443 nee | s.s. Ayrshire 2. | 5, gees 
GHA ecu 457 GQ s.s. Perthshire . 449 
EN Ae end 4 ore | aoe s.s.-Durhani 432 
GNC | s.s. City of Edinburgh... | 128 | COE ou Someret Gi GQD a8 
oe | s.s. Voltaire GND vie | 458 | GOF ae Tndrachis 2 7 
x) teee: i | es 1- 
GN | is North Foreana .~. | 425 || CRG. | Ss Sit Mienard, Avie Silay 
GNH | s.s. Wilcannia . es COT 71 een eee Kade 
GNI | ds, Niton ; --| 458 ‘|| GQI s.s. Grive sais vee 1 eheSS 
CNT Se Ola | | GQJ s.s. Arabistan ... 422 
GNC eins Coal ee | es || GOK | s.s. Kohistan 440 
ON | ee conde oh | BER SS. Wapello 458 
GNM | s.s. Highland Piper fe! Reo | SS ees aay 
GNN- m.b. Jabberwock me: . Poe ee yg 
ENR | sso St Tite 43 GQP S.s. Indrani “9% 437° 
fils bite reas ves | 451 | GOQQ s.s. Indrakuala.. sie Wag 
GNU | ss. Oclabaria | 439 || GQR | s.t. Lady Crundall . | 440 
GNV_ | Ls. Newhaven .. | aed 5) ane Lady Brassey +10 
GNW. od cs:s “Orissa CNW Bia) Poca pee ee 
Gy ol eeu | 44 GQU | s.s. Arrino ms 422 
ENT 11-50 Orecde tee 447 GOV s.s. Ashburton ave ede 
BBA kas sOuels 447 OW Tress: Australind cna pea 
Gn dss Oceauek | 449 <1. GQY | s.s. Tenasserim . | 455 
COC SS OGien ve | 459 || GRA © s.s. Anglo-Bolivian 421 
GOD iss Sanaa | oe i GRB | s.s. Baron Polwarth 424 
COE ee Santhic 451 || GRC s.s. Anglo-Patagonian... | 421 
COF eae ee || GRD | s.s. Devona een) eee 
SOG | 5.6 ShESIa 452 1 | ae s.s. Anglia ons  SG2E 
COH oe naerale 453 || F s.s. Volnay nF re te ts) 
COl er as 453 || GRG s.s. Cambria GRG « geo 
GO] Se Paalla 454 GRH | SS, Mary Park ae gees 
et beige tian | GRI | s.s. MissigsippiGRI ... | 444 
EOL. hs GL, 450 || GRJ s.s. Brisbane River 425 
GOM | ss. Umballa | 457 ;| GRL | Ls. Fishguard .. 329 
CON-«|- 5 & Gees | 457 || GRM | s.s. Volumnia ... 458 
GOO | ss Upada 457. || GRN | Ls. Rathlin Island . "| 381 
GOP | ss Uslana 457 | ae s.s. Egba von tpg? 
GOO sf iOuie 457 P | s.s. Burmese Prince ... 4 425 
GOS or) s:s. amnaehiee. for Seep al cent ving? 
GOW | ss. Denbigh Hall ao. Wes ot Rey go 3% 
GPA eerie es 3 s.s. Portuguese Prince.. 449 

Rees 439 | GRU | s.s. Katharine Park ... 439 
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GRV | s.s. Suffolk GRV | 454 || GUQ | ¢.s. Minia | 444 
GRW | s.s. Hibernia GRW | 436 GUR | Ls. Folkestone “Harbour 329 
Gry | S.s. Dorset | 43% GUS | s.s. Greenore Mee 4, 
GRZ s.s. Ixion | 438 || GUT || ss. Rathmore .. | 450 
GSA s.s. Uncas GSA | 457 || GUU | s.s. Galtee More 434 
GSB s.s. Port Macquarrie ... | 449 || GUV_ | s.s. Chiria oe te aae 
GSC s.s. Protesilaus... | 449 GUW jj s.s. Jacona woe 4G 
GSD s.s. Tascalusa ... ges Gti | eseDacka GUY 430 
GSE s.s. Restitution | 450 GUZ s.s. Ajax GUZ. 421 
GSF | s.s. Shropshire . 453 GVA | Cross Sand Lightship 328 
GSG s.s. Tamaha 455 || GVB East Goodwin 
GSH s.s. Talthybius 455 Lightship | 328 
GSI s.s. Tahchee | 454 GVC Gull Lightship . | 329 
GSJ s.s. Teucer | 455 GVD South Goodwin | 
moi) 8.5, latarrax .... | 455 Lightship | 331 
GSL Lis. Ballycastle Antrim 2 327) 1\| GVE Sunk Lightship... | 331 
GSM s.s, Winamac | 458 Gyr * Tongue Lightship... | 331 
GSN s.s. Fremona | 434 GVG~ “) s:s¥ourtey vce, (PAS 
GsoO.. |-s.s. Titan : 455 | GVH | s.s.Clan Macewan ... | 428 
GSP s.s. Whaler C. O. J. 458 GVI 578. Malakita™ 1 18 Age 
GSQ s.s. Whaler G. D. I. 458 || GVJ s.s. Mahanada ... at 
Gam i s.s. Whaler I. W. I. 458 || GVK_ | s.s. Norfolk GVK . | 446 
GSS s.s. Shabonee 452 || GVM | s.s. Clan Macrea . | 428 
GST s.s. Peregrine 448 || GVN_ | s.s. Maidan Pe uees 
GSV s.s. Mekong | 443 || GVO | s.s. Matheran ... . 1443 
GSY s.s. Indradeo | 437 || GWB | s.s. Rovenska . | 451 
GSZ s.s. Indra Paez |) GWG.) ss) Martaban’: 7. 443 
GTA s.s. Fauvette 433 GWD | s.s. Henzada wane | ASS 
GTB s.s. Massasoit ... | 443 Gy Eas. AVA. 2 ees 
GTC s.s. Antilochus Pe Nea Nae GWF | s.s. Port Kembla | 449 
GTD s.s. Bellerophon GTD... | 424 || GWG | s.s. Chindwin | 427 
GTE s.s. Borderdale Saas GWH | s.s. Irrawady ... | 438 
GTF S.C yclops GEF 430 GWI s.s. Port Albany Re lier is 
GTG s.s. Satanta 452 GWJ | s.s. Ganges rey ee 
GTH s.s. Samoset 451 GWK | s.s. Chenab oe HERING 287: 
GTI s.s. Ajana ree 420 GWL | s.s. Sutlej GWL ci MASE 
GTJ s.s. Argyllshire 422 || GWM | ss. Pegu : SP og ok: 
GTK | s.s. Carsten Bruun 427 || GWN | s.s. Glenlochy ... ss» | 8435 
GT™M s.s. Kanakuk 439 GWO | s.s. Arracan fy i422 
GTN s.s. Wabasha 458 GWP | s.s. Mandalay ... ven eee 
GTO || s.s. Erris 433 || GWQ | s.s. Banffshire ... ales 
GTP c.s. Faraday , Ree ASS GW. (vs.s.- Nairnshire... soe eas 
GTQ s.s. Anglo-Australian ... | 421 GWS | s.s. Morayshire... Be es 
GTR s.s. Masconomo 443 GWT | s.s. Springwell .-. 6 | 453 
GTS c.s. Monarch GTS 444 GWU | s.s. Don Hugo.. eee 
GTT s.s. Ponus 449 GWV | s.s. Michael « | 443 
GTU s.s. Iona 437 GWW | s.s. Alban celle ee 
GTV s.s. Oneka 500i PAT GWY || s.s. Seistan - |\7452 
GTW | s.s. Powhatan GIW 4... | 449 GWZ. | s.s. Port: Curtis | 449 
GTY s.s. Aspinet . ae ney Bee} GXE s.s. Essex GXE | 433 
GTZ s.s. Port Lincoln sd £0 GYA s.s. City of Norwich | 428 
GUA s.s. Anglo-Colombian ... | 421 GYC s.s. Den of Ruthven ... | 430 
GUB s.s. Anglo-Saxon 421 GYD s.s. Matura “a .» | 443 
GUC s.s. Magdalena 441 GYF s.v. Exmouth jae iapaee 
GUD || s.s. Orotava 447 GYG | s.s. City of Colombo | 428 
GUE §.§. Oruba 447 GYH s.s. Alsatian 421 
GUF s.s. Tagus Bi 454 GY | 's.s..Salmo no 351 
GUG | s.s. Thames GUG 455 GY J. ‘| s.s. St. Andrew 451 
‘sUlie | s.s. Trent e 456 GYiC'| sis.-Vedamore™ 24, 457 
GUI $6. empress... 432 GY Pin s.sSta David lx. 451 
GUJ s.s.-City of Bombay 428 GYMy “(/s.s..5te Patrick is3 aa oak 
GUK | ss. Engadine ... 432 GYN s.s. San Fraterno = PRA Se 
GUL ss. Invicta el AST GYQ s.s. Kazembe 439 
GUM || s.s. Onward se 4 Ad GYS s.s. Vitruvia 457 
GUN | s.s. Queen GUN (The) 449 GYT s.s. Quernmore... 450 
GUO SS. iviEerd. (sc. BAD SG: GYV s.s. Desabla 431 
GUP s.s. Victoria GUP 457 GYW |. s.s..Barneson 424 
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GYY 
GYZ 
C77 
HBA 
HDA 
HGA 
HGB 
HGC 
HGD 
HGE 
HIA 
HIB 
IBA 
IBB 
IBC 
IBD 
IBE 
IBF 
IBG 
IBH 
IBI 
IBJ 
IBK 
IBL 
IBM 
IBN 
IBO 
IBP 
IBQ 
IBR 
IBS 
IBT 
IBU 
IBV 
IBW 
IBX 
IBY 
IBZ 
ICA 
ICB 
ICC 
ICD 
ICE 
ICH 
ICI 
ICM 
ICN 
ICP 
ICQ 
ICR 
ICS 
ICT 
ICV 
ICW 
icx 
ICY 
ICZ 
IDA 
IDB 
IDC 
IDD 
IDE 
IDF 
IEA 
IEB 
IEC 
IED 


. Koranna : 
. Star of India 
. Roscommon 
. Ferencz Jozsef Kir Aly| 
. Ferencz Ferdinand 
. Bangkok 

. Singora 

a Balin 

. Sua Tayanchol 

. Sua Kamrensindhu 
. San Domingo 

. La Romana 

. Ardito 

. Ardente 

1, Audace 

. Animoso 

. Alpino 

. Aquilone 

. AbLignerer,.<: 

. Bersagliere 

. Borea 

. Carabiniere 

. Corazziere 

. Dardo 

. Espero 

. Euro 

. Fuciliere 

v. Fulmine 3 

. Garibaldino 

. Granatiere 

. Indomito ... 

= InSiGtosOp ase 

. Intrepido ... 

. Impavido ... 

. Impetuoso 

. Irrequieto 

. Lampo IBY 

. Lanciere 

. Ancona Radio 

. Genoa Radio 

. Cagliari Radio 

. Roma 


Brindisi Radio 


. Maddalena Radio... 
. Coltano aoe 
. Centopozzi Radio... 
. Naples Radio 

. RalermosRadios,.-. 
. San:Cataldo#Radio 


Cape Sperone Radio 


. Spezia 
er lsalicith Olas 
. Vittoria Radio 


Asmara 


. Massaua 

. Assab 

. Venezia 

. Nembo 

. Ostro 

. Pontiere 

. Strale 

. Turbine 

. Zeffiro se 
. S. Giorgio IEA 
.S. S. Guglielmo 
. S. Giovanni 
. Brasile 


465 


IEE 
IEF 
IEH 
IEM 
IEP 
IES 
IET 
IFM 
IFR 
IFV 
IGB 
IGF 
IGM 
IGT 
IGV 
IHA 
IHB 
IHC 
IHD 
IHE 
IHF 
IHG 
IHH 
IHI 
IHJ 
IHK 
IHL 
IHM 
IHN 
IHO 
IHP 
IHQ 
IHR 
IHS 
IHT 
IHU 
IHV 


IHW 
IHX 
IHY 
IHZ 
IKA 
IKB 
IKC 
IKD 
IKE 
IKF 
IKG 
IKH 
IKI 
IKJ 
IKK 
IKL 
IKM 
TKN 
TKO 
IKP 
TKO 
IKR 
IKS 
IKT 
IKU 
IKV 
IKW 
IKX 
KY 


. Europa IEE 

. Stampalia ... 

. Savoia ie a 
. Citta di Messina ... 
. Citta di Palermo ... 
.U. Citta, dl Siracusa: 
. Citta di Catania 


Messina IFM 


. Reggio Calabria 

. Villa San Giovanni 
. Bologna 

. Firenze 

. Milan 

.s. Torino 


Treviso 


. Andrea Doria 
. Duilio Fi 
. Dante Alighieri 

. Conte diCavioursae 
. Giulio Cesare 

. Leonardo da Vinci 
. Italia IHG 

. Dandolo 

. Benedetto Brin 

. Regina Margherita 
. Re Umberto IHK 
. Sicilia IHL A 
. Sardegna IHM 

. Vittorio Emanuele 
. Napoli IHO 

. Roma IHP 

. Regina Elena a THQ 
5 Pisa lel tee : 

. Amalfi 

Se Marcomers 

. S. Giorgio IHU 
. Ammiraglio 


Saint 
Bon 


. Emanuele Filiberto 
. Giuseppe Garibaldi 
. Varese 

. Francesco F erruccio 
. Carlo Alberto 

. Vettor Pisani 

. Marco Polc 

. Quarto 

. Marsala 

. Nino Bixio 

. Etna 

. Libia 

. Elba 

. Piemonte .. 

. Puglia 

f Basitcatdsess 

. Campania IKM 
“Calabria. lin 

. Lombardia 

. Etruria 

. Liguria 

.v. Agordat 

. Coatit 

. Iride 

. Goito 

. Tripoli 

oe Caplera. saan 

. Minerva IKX 

. Partenope 
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. Montebello 

. Bayonne... 

. Lampo ILL 

. Splendor 

. Tela 

. Porto di Adalia 
. Porto Said 

. Regina d'Italia 
ss. Sicilia INL... 

. Milano 


. Sardegna INS 
.s. Porto di | 
Alessandretta 
. Porto di Savona ... 
. Firenze 

. Merka 

. Brava 

. Giumbo . 

. Mogadiscio ISE 

. Mahaddei ... 

. Mogadiscio ISG 

. Iscia Baidoa 
Strata 

. Bardera 

. Lugh 

. Ancona 

. Bologna 

. Ravenna 

. Siena 

. Toscana 

. Umbria 

. Verona : 

. Garibaldi IUA 

: Cavour 

. Minas 

. Re ets. 1UU.. 
.v. Bronte 

. Sterope 

. Trinacria a 
. Giovanni Bausan. 

. Flavio Gioja 

. Vuleano — «.. ; 
. Amerigo Vespucci 
vu. Volta Be. 
. Pengasl= 9 s.. 

. Citta di Milano 

. Staffetta 

. Curtatone ... 

. Volturno 

. Governolo 
“EMGAANG «3 

.v. Galileo Galilei 

. Ciclope Re 

.M. A. Colonna 

. Capitano Verri 

. Giuliana 

. Archimede 

. Misurata 

.v. Tobruk 

. Eritrea . 

. Ammiraglio 


Magnaghi 


. Sebastiano Caboto 
. Indiana LYI 
. Cordova IYJ 


hh Ae 


PAGE | 


465 
467 
468 


= | 466 
AO ALT | 
407 || 


n 
~ 


” 
n” 


~” 
n 


he 
S 


oQ 
e 


eye MuStatle. <3 ¥3 

. Principessa Mafalda 
. Re d'Italia an 
. Tomaso di Savoia. 

Y ANave mena eae ; 
. Principe di Udine. 

Wn CO ASCL TAS Ses ’ 
. America IZA 

. Regina Elena IZE 

. Duca di Genova ... 
Liat Zs 

. Palermo IZL 

. Napoli IZS 

. Duca d’Aosta 

. Principe Umberto 

. Re Vittorio 

. Duca degli Abruzzi 
. America Maru 
AkieMart 5. 

.s. Amakusa Maru 

. Atsuta Maru 

. Awa Maru... 

. Anyo Maru 

. Bingo Maru 

.s. Chicago Maru 

. Canada Maru 

. Choshi 

. Chiyo Maru 

. Dairenwan 


Fukkikaku 


. Shikishima 
. Asahi 

. Mikasa 

. Hizen 

. Katori 

. Kashima 
.vu. Satsuma 
AI, ve 

. Kawachi 

. Settsu 


. Hokoku Maru aes 
. Hongkong Maru ... 
. Hayatori Maru 

. Kamo Maru 

. Kobe Maru 

. Kagi Maru 

. Sakaki Maru 

. Komonto ... 

. Kayo Maru 

. Katori Maru 

.s. Kosai Maru 

. Kasado Maru 

. Kashima Maru 

. Kiyo Maru 

. Kasagi 

. Chitose 

. Tsugaru 


Soya 


. Tone 
. Chikuma 


| 
| 
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| PAGE | PAGE 
Joy. g.v. Hirato : vies | 400 Cod WG. See Sumidaw se sow 1” ae 
VER ioe. Y Anan y meee wea 1472 shia VN g.v: Fushimi"( 3:7 va | £69 
SEA | 205Sama Ne one if Age LINO) WW, Enea tered aed ene aoe age 
JLM g.v. Akashi is we. 400 DWE g.u. Saga TW: coe hod pee 
JLN g.v. Niitaka... Sue PAu tel OEE s.s. Yokohama Maru ad eee 
JLO g.v. Tsushima ... cence Vee KAB ls. Monrovia KAB ... | 335 
JEP g.v. Otowa ate pe A Pew Pa l.s. Daressalam 326 ° 
JMP l.s. Mokpo nee ace | BGS KAF Amrumbank Light- 
JMQ | s.s. Mishima Maru... | 470 || ship | 325° 
JMX = s.s. Mexico Maru et 470-0) ve ROARS Adlergrund Light- | 
JNP | s.s. Nippon Maru 73 4 AO alt ship | 325 
JOC | Ls. Otchishi we 139551 FOAH 53s. Helootara one 1 eee 
JOG | c.s. Ogasawara Maru ... | 470 || KAJ Eider Lightship ... | 325 
JON | c.s. Okinawa Maru... 471 | KAK | 1s. Swakopmund ere 
JOS. }1.ss Osezakina: . sc OSare| | RAIN STs A pei anc cecen} eae 
JPM s.s. Panama Maru sae | Age orell «keer Aussenjade  Light- 
JRA g.v. Asama eve fe 409 FH ship | 325 
JRB g.v. Tokiwa | 471 || KAV_ | Ls. Norddeich . re aa yt. 
JRC g.v. Yakumo | 472 KAW | 1s. Swinemiinde eee See 
JRD g.v. Adzuma ner 8, KAZ ls, Danzig 325 
JRF | g.v. Iwate a vig) BOO KBF Elbe Lightship Eins 325 
JRG | g.v. Idzumo ... | 469 || KBH | 1s, Bremerhaven 
MR) Oo ett Masia > ceo) Sau Oh? one 325 
Orie t 2:0: INISSOIN — 1.6 aoe eA JOue| | Ieee eeeout sh, Seeks ial iu jo aoe 
SEL g.v. Aso 63 | 409-4)} KBES (is. Lome ag a | Se 
JSB LS: Shogetsubito 2 6a hy eee el PS ERE Borkum New 
JSD | s.s. Sado Maru cers ag Laon Lighthouse | 325 
JSH s.s. Shinyo Maru eee | 478011) KBN tse Nau .+s it S26 
JSM l.s. Shiomisaki... eae oh Se eel eee Es: Borkum. Riff : 
JSN s.s. ShinanoMaru sad age Lightship | 325° 
jou e 4 1.s.-Shosetton <.. exe a8 KBS l.s. Tsingtau 
ia s.s. Seattle Maru Sted ek (Signalberg) | 346 
Jou s.s. Suwa Maru Bean ae ee KEUs } isa Duala ne se [ae 
gl eid s.s. Seiyo Maru Me ay 7 4 KCA ise Jap a wee eae 
Woes.) | -s.S.. Shidzuoka Maru’ 2. jaage ot se Eiderlotsengaliote | 
JTA s.s. Tacoma Maru PP ir 8 8 a Lightship 325 
JTB s.s. Tamba Maru Aree ee va eee 34 Ot 8 lis, Liideritzbucht ~ <2aqs36 
1k s.s. Taichu Maru Pye fy 56 Be BAS is Sasshuzn~ 5 ones 
JLK 3.5, ‘letkoku'! Marg > ira, p47 teh ee Weser Lightship ... | 326 
JIM 3.v, Taisei Maru ecm fa Be KCX l.s. Cuxhaven ... -« }) $2ae 
JIN s.s. Tainan Maru ee He I KDA | s.s. Philadelphia KDA 503 
Ji l.s. Tsunoshima ee hee KDB Sis) Cataracts -» | 490 
i te s.s. Tenyo Maru bash) ek KDC l.s. Douglas, Arizona ... 347 
JUA POLK se. ‘ Pt ae KRDD iiss. Cartago ras ve 1 aOR 
JUB g.v. Tango oes SEMAN ie KDE, ‘’s.s. Carrillo ee toe of a 
jJUC g.v. Fuji pee ... | 469 || KDF | s.s. Coppename a | ee 
JUD g.v. Iwami es ose | 460° 11° IDG 0 4S, Parismmmgae st. 7. | 58 
JUF 2.0 Sagal bow ea ey KDH | s.s. Heredia” 25 :...| 406 
JUG g.v. Suwo ae stents) ARE KDI s.s. Abangarez... .. | 488- 
JUK g.v. Okinoshima vor deen) KOK ss eA tenas ve: «.. | 489- 
8 g.v. Mishima ... sae at oO KDL S.s, Esparta ... oes Loe 
JUM | g.v. Takachiho... o ete if ORE KDM | s.s. Maracaibo ... sos | Ge 
JUN g.v. Itsukushima -» | 469 |) KDN® 1°71.s..San Luis Obispo: 
JUO g.v. Hashidate sae 400 California | 352 
JUP g.u\ Chiyoda =~... - | 4090-11 KDR: ss: cMarowdjine Ve vee dy 400 
JUQ g.v. Akitsushima eae C70) KDS S)S.s Px aOla nae vee | 00 
HhS g.v. Manshu ... vee) 47006} | ROD Cat 0s.S, Dupre payee =o foe 
JUU | g.v' Komahashi --- | 470 || KDU | 2s. Juneau,*Alaska’ 90 eae 
IV is eee Warasaki’, . <. 5 oh phOU I SE s.s. Zulia vee i 
NOD. € 2:0. Yamato. ..< fd dye KAS ss Colsrage KEA coat 402 
SUSY ta | 202 Musashi =; ee | 470 || KEB | s.s. Sabine ves -+ | 505+ 
JUZ g.v. Matsuye ... bes oh A On LOG: s.s. Concho os0 (GOR? 
JWA | ‘¢.0. Tatsuta _... ss 147d | RE Dee os sdbemver KED: See 493 
JWB g.v. Chihaya ... «oe | 409 KEE s.s. Neches a seb OE 
JWC g.v. Yodo a no Nhe KEG s.s. Rio Grande KEG... | 505 
JWD:):\ g.0e Mogami ois. Srl AyD KEH | s.s. Nueces * ove) dO 
JWF g.v. Uji hfe oe NG ae KEI s.s. Medina KEI << teg@O 
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KEJ s.s. Alamo | 488 || KKQ | s.s. Sud (El)... 507 
KEK | s.s. San Marcos re 505 || KKR | s.s. Creole e | 493 
KEM |: s.s. Comal 7402) (RKTT Osis. Cid {Ely .”.. | AQI 
KEN || s.s. Satilla 0 gRES OO KKV | s.s. Oriente (El) «ie le SO? 
KEO s.s. Ossabaw . 503 KKW | s.s. Valle (El) «.. oe NOS 
KEP s.s. Lampasas . — 498 KKX | s.s. Occidente (EI) . | 502 
KES s.s. San Jacinto 505 || KKY || s.s. Dia (El) re | 493 
KET | ls. Bolinas, California | 346 || KKZ | s.s. Rio (El) | 505 
fork. 1 S208 Angeles, || KLA $.$. Pastores! .. | 503 
California KEX | 349 KLB s.s. Tenadores .. 507 
KEZ SSn BS EAZOS ; 490 KiC") sso Calamares..., 490 
KFA Ss) City of Columbus . 491 KLD || s.s. Almirante ... 488 
KFB s.s. City of Atlanta 491 KLE Wis.s).7aeapa 510 
KFC s.s. City of Macon... | 491 |; KLF | s.s. Metapan 500 
KFD | s.s. City of Memphis ... | 491 || KLG | s.s. Santa Marta | 506 
KFF | s.s. Frieda ta eee et ie oe BB et S SwosEammacCan. | 506 
KFI Sor Tad): Fletcher . | 496 || KLI_ | s.s. Suriname 507 
KFJ s.s. City of Augusta ... | 491 KLM | s.s. Bantu 489 
KFK | s.s. City of Savannah... | 492 KIN’) s.s3. Kentra 498 
KFP s.s. Nacoochee.. 501 KO s.s. Santa Rosalia 506 
KFS l.s. San Francisco 352 KLR s.s. Crofton Hall 493 
KFT | s.s. Tasco -.» [507 |) KLS | bs. Los Angeles, 
hex. | $.S..Gity.ot St. Louis . 492 California KLS | 349 
Ere. |.,S.S:,Caly of MRT eeHery 492 | KLT s.s. Howick Hall ‘asp edQo 
KGA | s.s. Coamo ig . | 492 || KLU | s.s. Charlton Hall 491 
PCR \s.6 Carolina KGB... 1.401 || KMA | s.s. Allianca 488 
KGD | s.s. Dacia KGD .../ |} 493 || KMD ‘| s.s. Cristobal. ...: 493 
KGH | L.s. Hollister, California | 349 KMH | s.s. Panama KMH 503 
KGJ s.s, San Juan KGJ 505 KMI s.s. Tivives ; . | 508 
KGP s.s. Ponce 504 KMM || s.s. Panuco Ms 503 
KGS s.t, Senator Bailey eae theO0 KMN s.s. Atlantic City 489 
KGT | s.s. J. L. Luckenbach 497 KMO | s.t.. C. W. Morse vie o OAS 
KGU | s.s. S. V. Luckenbach 507 KMR | s.s. Maracas ei MNES GU 
KHA | l.s. Karluk f Fs o4 KMS | s.s. Ancon 489 
KHB l.s. Kogiung 354 EMV | | sig. Advance. i. 488 
KHC | l.s. Chignik 353 KMX | s.s. Colon KMX 492 
KHF | l.s. Nushagak . 355 KNA | s.s. Dorothy Bradford. 493 
KHG l.s. Clarks Point : 354 KNB s.s. Lexington KNB .. 499 
KHJ ls. Koko Head KJ .. 355 KNC s.s. Concord 493 
KHK | Ls. Kahuku te 355 KND s.s. Beverly 490 
KHL l.s. Lahaina 356 KNL s.s. Nelson E 501 
KHM | /s. Lihue 356 KNM. | s:s. Millinocket.. 500 
KHN | l.s. Kawaihae ... 355 KNN s.s. Wico hy 509 
KHO l.s. Kaunakakai 355 KNO s.s. Trinidadian 508 
KHOQO | i.s. Phenix, Arizona... | 351 KNR | s.s. Zeelandia KNR 510 
KHT l.s. Naknek 355 KNS s.s. Shinnecock... 506 
KHX | l.s. Heeia Point 355 KNT s.s. Montauk 501 
KIE l.s. Koko Head KIE . 355 KNU | sis. Currier 493 
KIJ s.s. James Duane 497 KNV | s.s. Oceana 502 
KIK s.s. Atlantic ... 489 KNW | s.s. Wyandotte... 509 
KIL s.s. Pacific 503 KNZ | s.s. America KNZ 489 
KJA lis. Jualin : 354 KOA sis. Hamulton -.. 496 
KJB s.s. Bunker Hill 490 KOB s.s. Princess Anne 504 
KJD s.s. North Land KID). 502 KOC s.s. Jamestown... 497 
KJM s.s. Massachusetts KJM 499 KOD | s.s. Jefferson KOD 497 
KJO s.s. Old Colony... 502 KOG s.s. Madison 499 
KJS s.s. North Star KJS 502 KOS s.s. Brunswick ... 490 
KKA | s.s: Antilles 489 KOV s.s. Olivette 502 
KKB | s.s. Sol (El) 507 KOW | s.s. Mascotte ... 499 
KKC i-s.s. Chalmette... 491 KOX || s.s. Henry M. Flagler .. 496 
KKD | s.s. Comus KKD 493 KOZ s.s. Miami KOZ cs be BOO 
KKE | s.s. Topila 508 KPA Ls. Seattle 353 
KKL | s.s. Alba (El) 488 KPB l.s. Ketchikan 354 
KKM | s.s. Momus 500 KPC l.s. Astoria, Oregon 345 
KKN “| s.s. Norte (El) . 501 KPD l.s. Friday Harbor 349 
KKO | s.s. Excelsior KKO 494 KPF $.5: Forward: KP x5 34493 
hice 1~6.s, Proteus 504 KPH | l.s. Hillcrest, Daly City | 349 
| 
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. Avalon, California 
. East San Pedro, 


California 


Cuba 
. Pilotboy : 
. Eureka, California 


KPM 


. William O’Brien ... 
LE Wh Bi OW. 

. Satellite KPS 
~CGane Cod 25: 

. Marshfield, Oregon 
. Berkshire ... 
Cretan: 

. Dorchester 

. Essex KQE Lis 
. Gloucester KQG .. 
7 Hiowarde =a Ni 
. Indian KQI 

. Juniata KOJ 

. Kershaw 

Sus 
. Merrimack... 

. Ontario KQO 

. Parthian 

.. Quantico 
Grecian... 

. Somerset KQS 

. Tuscan 

. Persian ~ Bete 
. Powhatan KQY hie 


Lexington KQL 


ss. Suwannee . 


S.S. 


S.S. 


. Francis Hanify 
. Governor Cobb 
. Camden 

. Belfast 

. bay State ... 


Ransom B. Fuller... 


City Of. Bangor *. 
. City of Rockland... 
. Louise Lee 
. Calvin Austin 

. Columbia KRO 

od |. ML OCTEIEL 

. Mills - 

. Savage KRS 

Oat: Francisco KRT 
. Governor Dingley... 
sed, Cross 4. 

. Astral 

. San Diego, 


California KSD 


. Platuria 


Finland 


. Kroonland 

Sclama : 

Oot LOus KSL ale 
. Philadelphia KSM... 
. New York KSN 
ob. aul 

. Caloria 

. South San Francisco 
. Larimer 

. Gulfstream... 

. Shenango KTC 

. Ligonier 

. Winifred 


| 500 
502 


PAGE | 
345 


347 
493 
593 


347 
509 
503 
506 
490 
350 
489 
493 
493 
494 
495 
496 
497 
497 
498 
499 


503 
504 
495 
507 
508 
503 
504 
507 
495 
495 
490 
489 
489 
504 
491 
492 
499 
490 
492 
496 
500 
506 
505 
495 
505 
489 


352 
504 
494 
498 
498 
505 
503 
501 
505 
490 
353 
498 
495 
506 
499 
509 


ee os Os 


KTG 


| KTH 
PET 


KTJ 
KTN 
KTO 
KTP 
KTQ 
KTR 
KTS 
KIT 
KTU 
KTV 
KTW 
KTX 


Hog! acai beg 


KTZ 

KUA 
KUL 
KUN 
KUO 
KUR 


| KUS 
|; KUT 


KUU 
KUV 
KUX 
KVA 
KVB 
KVC 
KVF 
KVG 
KVH 
KVJ 
KVK 
KVL 
KVM 
KVU 
KVW 


KVX 
KVZ 
KWA 
KWC 
KWG 
KWH 
KWK 
KWS 
KWV 
KWxX 
KWY 
KWZ 
KXA 
KXB 
KXC 
KXD 


| KXE 


KXF 
KXG 
KXH 
KXI 

KXJ 

KXK 
KXL 
KXM 
KXN 


SS 
SES): 
te SieSic 
SES 
SESE 
SeSa 
S.Sa 
S.v. 
Sus; 
SiS: 
SoS 
Sess 
SeSs 
SESh 
SoS. 
SiS: 
Seve 
Sess 
Sah 
S382 
Sesi 
Suse 
5.5) 
SS: 
SES: 
SUSE 
S-Si 
Ses) 
S.S2 
Suse 
SuS: 
Suse 
S.Si 
SESe 
SS: 
Sash 
SiS. 
SESP 
S:S% 
SS 


1.b. 
CS. 
4:5. 
Ss. 
5.8. 
S83 


Suis 


S.S. 
S.S. 
S.S. 
S.S. 
S.S. 
S.S. 
S.S. 
S.S. 
S.S. 
S.S. 
S.S. 
S.S. 
S.S. 
S.S. 
S.S. 
S.S. 
S.S. 
S.S. 
S.S. 


J. M. Guffey 
Gulfoil ee 
Illinois KTH 
Brilliant KTI 
Comet KTJ 
Perfection ... 
John D. Rockefeller 
S. O. Co. No. 94 
Segundo (El) 
Radiant 
Vesta 
Paraguay ... 
Stic. : 
Toledo 
Delaware Sun 
Socony a 
on al! No. 92 
Brindilla 
Gulflight ... 
Louisiana KUL 
Alabama KUN ... 
Northwestern KUO 
Texas KUR 
Florida KUS 
Pan-American 
Brabant ph 
Admiral Dewey 
Admiral Schley 
Apache KVA 
Arapahoe 
Comanche ... 
Troquois KVF 
Algonquin KVG 
Huron : 
Seminole KVJ 
Cherokee 
Lenape i 
Mohawk KVM 
Elmer A. Keeler ... 
South American 
KVW 
Lundin Power 
Relay 
Buenaventura 
Morro Castle 
Seguranca ... 
Havana oo. 
W. B. Keene 
Saratoga KWS 
Vigilancia .. 
Mexico KWX 
Monterey KWY 
Esperanza ... 
Boston KXA 
City of Lowell 38 
Commonwealth KXC 
Maine KXD ae 
Mohawk KXE . 
New Hampshire KX F 
Pilgrim 
Plymouth .. 
Priscilla 
Providence... 
Puritan KXK 
City of Taunton 
Mohegan ... 
New Haven KXN_ 
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; NaIBy Het! LAK 
zel 


. Pequonnock ie 
. Chester W. Chapin 
. Richard Peck ; 
(Atalanta... 

. North Wind 

. Corsair 

. Cyprus 

. Cassandra KYE 

. Florence KYF 


Wild Duck... 


. Kismet 

. Lysistrata ... 

. Columbia KYM 
. Niagara KYN 

. Noma - 

. Oneida ET 

. California KYQ 
. Karina KYR 
(Sea Otter; ».3 

. Vanadis 
.Sayonara .. 

. Mohawk KYU 
. Adventuress 

. Warrior 

. Wana te 
. North Star ‘KYZ aif 
. Winchester 


Nemo 


. Santanta 
; Hidsvold.:.. cs " 
. Harald Haar fagre 

. Norge , ae 
; Tordenskjold 
. Frithjof LAE 
. Viking LAF 
.v, Ellida 


. Skrei 


22k 5 

J Heimdal:... 

. Nidaros LBA 

. Bjorgvin 

. Garm : 

: Karljohansvern 

. Hektoria 

. Ronald 

. Bessheim 

. Sterling 

: Falkland : 

f Commonwealth LDD 
. Karrakatta 
. Flekker6 


ais APs, | 
eae # 
Piety es: 


PAGE 
503 
491 
595 
489 
502 
493 
493 
491 
494 
509 
498 
499 
492 
501 
501 
502 
490 
498 
506 
508 
506 
500 
488 
509 


| 509 


502 


- | 509 


501 
506 
474 
474 
475 
475 
474 
475 
474 


475 
475 


LDG 
LDH 
LDI 

LDJ 

LDK 
LDL 
LDM 
LDN 
LDO 
LDP 
LDQ 
LDR 
LDS 

bis 


. Noruega 

.s. Mexicano ... 

. Klem 

. Ragnvald Jarl 

. Kong Harald 

. Haakon VII. oaks 
. Rio de Janeiro LDM 
. Rio dela Plata LDN 
. Venus LDO ae 
a Viet 

. Irma 

. Zeta 

. Cometa 

. Estrella 

op OTT dL : 

. Borgestad ... 

a GOEPECE «sey 

. Svend Foyn I. 

eC alOLiC 

.§. Maricopa ... 

. Belridge 

. Cuzco = 

. Ingd Radio 

. City of Mexico 

. Nidaros LEK 

. Jason LEL 

. SOrvaagen.. 

. Salerno ; 

. Chr. Knudsen 

. Tjomo 

. America LEU 

. Benguela ... 

. Atle Jarl 

S LOGE par l, 

. Bergensfjord 

. Spitsbergen 

. Kristianiafjord 

. Rost 

. Bergen Radio 

. Darsena Norte 

. RioSantiago, Buenos 


Aires 


. Faro Mogores 

. Faro Recalada 

. Puerto Militar... 
. Cabo de las petra 
. Afio Nuevo 

oie (SER OT Ee ee 

. Paz, Entre Rios (La) 
: Formos 3a, Argentina 
. Darsena Sud map 
. Campo Mayo 

. Mendoza 

. M. Guerra ... 


Comodoro Rivadavia 


. Almirante Brown 
 peigtano Ls ys 
. Buenos Aires LKC 

. Catamarca : 
. Chaco ate 

. Cérdoba LKF 

. Plata LKG (E}) 

. Entre Rios LKH . 

. Espora Sep 

. Fragata Sarmiento | 

. Garibaldi LKK 

. Gaviota 


PAGE 
475 
475 
474 
475 
474 
474 
475 
475 
475 
475 
474 
475 
474 
474 
475 


ae) 
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PAGE PAGE 
LKM | g.v. Guardia Nacional 380 LNC g.v. Ona ac iad Oe 
LKN g.v. Independencia... | 381 LND g.v. Querandi ... wae. OE 
LKO g.v. Jujuy Sige LZF lis. Varna BH Pe ie 
LKP | g.v. Plate LKP (La) he BOE MAA j s.s. Carmania ... as ae 
EKQ. | ¢.0. Libertad), .«. 381 MAB | s.s. Kandahar ... sve | 499 
LKR | g.v. Andes LKR (Los) 380 MAC s.s. San Gregorio acs | RS 
LKS g.v. Maipt sth 2-385 MAD | s.s. Musician ... wes tS 
LKT | g.v.Moreno... pa eto MAE || s.s. Swanmore ... «+ [aoe 
LKU g.v.9 de Julio ... ak 4 SOE MAF s.s. Karema ... ws | 439 
LKV g.v. Pampa LKV che | POE MAG || s.s. City of Chester ... | 428 
LKW | g.v. Parana LKW _... | 381 || MAH | s.s. Star of Australia ... | 453 
PAX) | 2.0. Patagonia. LRX. 4 Sse MAI s.s. Caledonia MAI... | 426 
LEY | gv. Patria LKY Peres ee tag. #8 s.s. Calabria MAJ « [| 426 
LKZ g.v. Piedrabuena ... | 38x || MAK | s.s. Star of England ... | 453 
LLA g.v. 1° de Mayo ... | 38r || MAL | s.s. Star of Victoria ... | 453 
ELG g.v. Pueyrredén oe | 300, |) MAM’ | 's.6,.Matoppo a wes | BAS 
ELC g.v. Rivadavia ee ce: MAN |} s.s. San Dunstano.* 7.) jease 
LUD g.v. Rosario LLD oe | eee MAO  |'s.s. Sam Tirso “2% ee ae 
LLE 2.0. S Masti LEe 3.6 | Sor MAP | s.s. Botanist ... wn pees 
LLF g.v. Uruguay LLP .... | 48r MAQ | s.s. Bolton Castle wes Peas 
LLG g.v. 25 de Mayo Fee, LAO MAR || s.s. Italia MAR vow ese 
LLH g.u. Draga 209... 5a eee MAS | s.s. Pectan mn wos | eG 
| g.u. Draga 210 ... See MAT 1°6.8. lnvertay nee ove 140 
iit g.v. Draga 211... ... | 380 || MAU | s.s. Cardiganshire a ak 
LLK | g.v.Pampero ... «ss | 382, i} MAV’ T°s.s. Swazi “ ow [ASS 
‘iol g.v. Vapor 118 B. ve | 982.1) MAW | 63."Perdera 2 a7 .-- | 449 
LLM | s.s. Berlin LLM ... | 380 || MAX | 1s. Broomfield, Essex 327 
LUN s.s, Berna ia oo. | 380,11. MAY 4 s.s5 Antonyeoree wee eae 
LLO s.s. Bruselas.... 380 MAZ. |} 's.s. Aronda ~~ U2 “eee 
LLP s.s. Buenos Aires ECDs 380 MBA s.s, Athenia’ “25 -*-3, eee 
ELO s.s. Colonia Fes ... | 380 || MBB s.sv Asturias ee oe eee 
CLE s.s. Eolo we . | 380 || MBC | s.s, Baltic MBC on | 423; 
EES s:s, Gtarany.'.... ... | 380 || MBD | s.s. Bermudian... oan | eee 
LEE. s.s. Helios LLT +. | 380.|| MBE } s,s, Saturnia” “So Ae (2. 
LLU: -1 's.s. Labrador... .- | 382\-|| MBG 1 ss. Araguaya ae w= | ae 
LLV s.s.. Lambaré ©... as (9300, |) MBH 1 is.s).Guiang bi oo eee 
EEW: | sis. Londres — ee a) PUP | $5. eorond a, so | 440 
LEXY 1 s:s. Lina we | ged. MBS sus, Paria ie a ee 
LLY | s.s. Madrid a4: | 38x |} MBL s.s. Principello... 32) 449 
LLZ S80 atic LA: wa | 30ry || MBM jess) Danubesas ee 
LMA | s.s. Roma LMA ~«s | 902.) MBN) -/'s.5. Aragon ee Semis 
LMB s.s. Triton LMB ves} SEC? MBO s.s. Avon MBO bas? | ee 
LMC s.s. Venus LMC iat | See MBP s.s. Lancastrian Ses 
LMD | s.s. Vienna 2 ny Gee MBQ | s.s. Ben-my-Chree ~... | 424 
LME s.s. Camarones sou B80 MBR s.s, San Ricardo” “22. )ee 
LMF S.$. Mendoza’... oe ) Bed MBT s.s. Rimutaka ... ver 1 Se 
LMG | s.s. Presidente Mitre ... | 381 || MBU | s.s. Marere ba vom eee 
LMH | s.s. Presidente Quintana | 381 || MBV s.s. Chignecto ... view teen 
LMI s.s. Rio dela Plata LMI | 381 || MBW | s.s. Maryland MBW ... | 443 
LMJ s.s. Rio Uruguay e's 1/382. 1 MBZ “l's.s. Amazon MBZ es ee 
LMK || s.s. Avellaneda... ... | 380. || MCA }-s.s. Campania MCA" eee 
LML 5.8; Rawson 7 =... “erkeote |) MCB s.s, Nerehana ... won | AS 
LMM | s.s.S. Martin LMM ... | 381 MCC s.s. San Urbano ose Se 
LMN | s.s. Cabo Santa Maria 380 MCD c.s. Viking MCD oo eae 
LMO s.s. Cabo Corrientes ... | 380 MCE SiS. Myers sere wee | eee 
LMP s.s. Toro LMP. te) ed MCF s.s. Canada MCF BS ee 
LMQ | g.v. Draga 16 ae 380 || MCG | e.s. Cambria MCG - ... | 426 
LMR g.v. Vicente Fidel Lopez 381 || MCH s.s. Bandra : weep iene 
LMS | s.s. Argentino LMS ... | 380 || MCI | s.s. California MCI ce ot ee 
LMT | s.s. Asturiano ... isi TeQOO,. ihe MECC. = eee Belcan ae wre owe 5S 
LMU | s.s. Formosa LMU ... | 380 || MCL | c.s. Colonia MCL a ae 
LMV_ | s.s. Humaita ... | 38x || MCM | s.s. Princess Victoria... | 449 
LMW | g.v. Draga 212 C. 2) B80, HO NIC. asics Corsican 07. we | 429 
LMX | s.s. Juanita .. | 381. || MCO s.s. Llandovery Castle 441 
LMY | s.s. Pomona é wos | 3Bity | VAMCIP Ste Ceraniic ae ae 
LNA g.v. Ministro Escurra ... | 381 MCQ sis. Munster! 22% sas eee 
LNB | gv. Alferez Mackinlay | 380 MCU s.s. Connaught Ont eg Leanne 
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PAGE PAGE 
$.S. Leinster __.... von (4a }). MIR 1 sissy Mayaro.....2+ putas 
s.s. Ulster ms fea: Ame 4 DEES s.s. Banca ai wae, | 4e8 
s.s. City of Madras we) 428 || MEE l.s. Clifden ee a mn se 7 
s.s. Highland Brigade... | 436 || MFU s.s. Aeneas ae pee ree) 
s.s. Highland Enterprise 436 || MFV $.S; -ASCaiMus,) 54. nae fA 2S 

3.5. Clement. ..2 429 || MFW | s.s. Anchises ... i, a4 en 
s.s. Cedric ee meas tlt rie MGA s.s. Mauretania oe. OAaS 
s.s. Obuasi ae was | 446-11 MGB, "I! 's.s. Pera me Rea 6 V2 
s.s. Denis a edge me MGC s.s. Cymric tip fae ASS 
s.s. Dominion MDF... 431 || MGD || s.s. Baron Jedburgh we Lode 
s.s. Francis a we 1 493" ||) MGE 5:5): Bardolpiis |: oe led 
SS. PANCTAS | ees 2. (449 41 MGR. | s.s. Miltiades...,, oss (aga 
s.s. Stephen... ... | 454 || MGH | s.s. Norseman MGH ... | 446 
ss. Anselm... we We ek, he MG 3.85 Orbita sa woe | 447 
s.s. Devonian ... 431 || MGJ s.s. Marathon ... outed ae 
s.s. Hildebrand MDM.. 436 || MGK s.s. Demosthenes vee. | 430 
s.s. Sardinian ... ww» | 452 || MGL s.s.-Canadian.. .:. . | 426 
s.s. Highland Harris ....| 436 || MGM s.s. Themistocles MGM 455 
s.s. Hilary gaia .. | 436 || MGN | s.s. Virginian MGN | 457 
s.s. New Londoner... | 445 MGO s.s. Orca wah par: 70 
s.s. Ambrose ... le to MGP s.s. Orduna sor aoe HAY. 
s.s. Lanfranc ... ... | 440 || MGO $.S* Keelwiniad., :. eos, 459 
s.s. Caledonian edo ii MGI) | s.S.. Hatumet. 3, »90- | «489 
s.s. Atahualpa... ... | 423 || MGS | s.s. Caliban ty ves eaAZO 
eo Pnavaa . -..¢ ... | 437 || MGT | s.s. British Sun Led eee 
s.s. Stephano | 454 || MGU_ | s.s, Campanello , aes bree 
s.s. Arundel .. | 423 || MGV_ | s.s. Monmouth --» | 444 

aS. S. E PARCOLIG conc ves 434 || MGW ‘| s.s; Colonian, ™... sis. [A420 
s.s. Narragansett as das Vie MG. sie. Filey ait s oawilaee 
s.s. Cassandra MED ... | 427 || MGZ s.s. Khiva sa aes eee 
c.s. Electra es wo» | 432 ||) MHA s.s. Iberian , in (e4ae 
c.s. John Pender + (+430 || MHB s.s. Indian MHB sale Ae 
c.s. Norseman MEG ... | 446 || MHC $.S; AGTIAIC, nce 7 ee 
c.s. Magnet MEH ve | 442 | MHD | s.s. Toro MHD (El) ... | 456 
s.s. Iroquois MEI . dae: bi Waka es |) S38. LOLTONLTT B. GED) x. ode 
c.s. Recorder ... .. | 450 ||. MHF s.s. Baron Erskine... | 424 
s.s. Highland Heather | 436 || MHG | s.s. Carpentaria doi, te ees 
s.s. Bohemian ... .. | 425 || MHH | Ls. Haven, The (Poole) | 329 
c.s. Patrol MEM .. | 448 || MHI s.s. Olympia MHI con, gagO 
s.v. Navahoe ... vas hed Vite WUE J s.s. Scindia ns vse, whe 
s.s. Highland Laird ... | 436 || MHK | s.y. Sapphire IC. eae 
s.s. Empress Queen ... | 432 || MHL | s.s. CeStrian ... wiitas Ae 
s.s. Highland Watch ... | 436 || MHM | s.s. Kingstonian aoe 1 gO 
s.5. Raeburn. "-.. .. | 450 || MHN | s.s. Carthaginian vob, eho 
SS sued eae ... | 450 |, MHO | s.s. Cordobes (E1) sve (4G 
s.s. Rembrandt MEU... | 450 |, MHP s.s. Stateman ... ban ees 
SiS. TROLUNEY * 2's. Se ARO OM EL Obs ly S0Se ASU ae  w.'s «aes, eae 
Sree NeuOge. 5.0 ia Ieee) MIR 1S. S. OR ONION | ya. wisi eae, 
Behe SCOSSELLENS (co ot 45k LBS s.s. Bempton ... wee | 424 
s.s. Glenetive ... S. 4a ik MELE \s,s: Bistorian wae ASO 
SC Prisitauia =... ... | 441 || MHV_ | s.s. Crown of Toledo ... | 430 
c.s. Sentinel MFB ... | 452 || MHW | s.y. Alberta MHW ce. WAGE 
s.s. Arabic oe .». | 422 || MHY | 's.s. Paparoa ... conde 
s.s6. Htonian — ... ws bp 433) +} MERLZa 1) 5.8; Same Valerio me! oe 
Sse City of Cort" 4. 7.426) MIA s.S. Ivermtian 5. mee et. 
Ss. Dertimd ..'.., sae edd bt ELE, s.s. Laurentic ... we |e 
So POUT)... ... | 440 || MID s.s. Inanda vais lt ae 
Ss Goninon MEA. ... 429-1 MLE s.s. Corcovado MIE ove e429 
s.s. Georgian MFI feo REAR Me Ol SSeS: ves pede ye 
c.s. Cormorant wee 4420 ll MIE s.s. Magellan MIH sue | 44d 
c.s. Sherard Osborn ... | 453 || MII | s.s. Potosi a. wu» 12449 
s.s. Winifredian ..- | 459 || MIJ | s.s. Sorata A: woe aes 
s.s. Aidan “i west Peder Les s.s. Inkosi ee NAS 
5.s. Pretorian ..., eo 449 \ MIL s.s. Palermo MIL We AE 
s.s. Engineer ... a heeee | MIN s.s. Jonian voit nso ASS 
s.s. Keelung.. Rag er tie’ '/ MIO $5. Cameronia,...« a Ne Ae 
s.s. Borda MFQ_ ner ede s i MIP s.s. Intaba ie bay Ae ABT. 
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SES 
Suse 
Suse 
S83 
SNS: 
Ses: 
Sue 
SES 
Sass 
S3S. 
Sus? 
SaSe 
SiS 
SiS 
Sass 
SS. 
SiS. 
Sis 
SiSe 
Suse 
StS. 
TAR 
SiS: 
Sess 
SES: 
S25 
SAS: 
SS. 
Sass 
SSS 
StS. 
Ses: 
SEG 
SESE 
Sosa 
SiS: 
SS) 
SiS: 
nS oSk 
SiS2 
SeS- 
SoS: 
S.Sk 
SES: 
S.Se 
Se 
SES: 
Sess 
aie 
SS. 
Saye 
SeSe 
Sas. 
SES. 
S28 
Ses: 
S Se 
Seo 
SsSi 
AS. 
S282 
S.S, 
S25: 
SiSe 
SES). 
Se Se 
Sus. 


Peshawur ,., 
Patrician” 
Brodstone ,.. 
Genesee bs 
Andorinha... 
Ottawa 

Somali 

Suwanee 

San Hilario 
Oropesa 

Suevic 

Niwaru aie 
Orissa MJE 
Orcoma 

Orita 

Haverford .. 
Oronsa 

Oriana 

Ortega 

Antillian 

Merion 

Scotian 

San Jeronimo 
Westmeath 
Arcadian 

Baron Napier dist 
Llanstephan Castle 
Calgarian ... F 
San Eduardo 
Vauban 
Vestris 
Ruahine 
Ruapehu 
Olympic 
Palma 
Rotorua 
Muritai 
Delta 
Mimiro : 
Linnet MKI 
Turakina 
Medic 

Asian 
Maloja 
Corinthian .., 
Chinkoa 
Medina 
Ballarat 
Beltana 
Eupion 
Remuera 
Great City ... 
Sarnia MK Y 
Ascot : 
Minnie de Lar rinaga 
Arracataca : 
Celtic MLC 

Ranger MLD 
Tyrolia ef 
Milwaukee MLF 
Missouri MLG 

Lake Michigan 
Montreal MLI 
Montezuma 
Barranca's:.. 

Lake Manitoba 
Ruthenia 


- | 445 || 
eee 430 | | 


PAGE 
449 
448 
425 
434 
421 
447 
453 
454 
451 
447 
454 
446 
447 
447 
447 
435 
447 
447 
447 
421 
443 
452 
451 
458 
422 


441 


426 | 


451 
457 
457 
451 
451 
446 
448 
451 


443 
441 


| 456 


443 
423 
442 
429 
427 
443 
423 


433 
450 
435 
452 
423 
444 
422 


450 
456 
443 


| 444 
440 | 


444 
444 
424 
440 
451 


424 || 


424 || 


427 | 


MLO 


S.S. 
S.S. 
S.S. 
S.S. 
S.S. 
S.S, 
S.S. 
S.S. 
S.S. 
S.S. 
S.S. 
C.S. 
S.S. 
S.S. 
S.S. 
S.S. 
S.S. 
S.S. 
S.S. 
SS. 
S.S. 
S.S. 
S.S. 
S.S. 
S.S. 
S.S. 
S.S. 
S.S. 
S.S. 
S.S; 
S.S. 
S.S. 
S.S. 
S.S. 
S.S. 
S.S. 
S.S. 
S.S. 
S.S. 
S.S. 
S.S. 
C.S. 
S.S. 
S.S. 
S.S. 
S.S. 
S.S. 
S.S. 
S.S. 
S.S. 
S.S. 
S.S. 
S.S, 
S.S. 
S.S. 
S.S. 
S.S. 
S.S. 
S.S. 
S.S. 
S.S. 
S.S. 
S.S. 
S.S. 
S.S. 
S.S. 
S.S. 


Mount Royal 
Chirripo ; 
Mount Temple 
Manistee 
Manzanares 
Matina atk 
Miami MLU- 
Montfort 
Pacvaré’.- 
Montcalm MLZ 
Minnehaha 


Mackay-Bennett ES. 


Malwa 

Mantua 

Morea 

Egypt | 
Moldavia 
Reventazon 
Mongolia MMJ 
Minnetonka 


Macedonia MML. .. 


Mooltan 


Minneapolis MMN ; 


Tortuguero... 
Zent 

Persia MMQ. 
Marmora ... 
Colorado MMS 
Salsette  ... 
China MMU 
Mesaba 
Minnewaska 
India 

Arabia 
Pannonia 
Soudan 
Scandinavian 
San Lorenzo 
Menominee 
Digby 
Dongola 
Tiga... 

Plassy 

Marina 
Kanawha ... 
Manitou MNM 
Rappahannock 
Shenandoah 


Marquette ... a 


Anglian 
Parthenia ... 
Cambrian MNT 
Caledonia MNU 


Columbian MNV |”. 


Philadelphian 
Himalaya ... 
Mutlah 
Cetriana 
Otranto 
Benefactor 
Orsova <a 
Michigan MOG 
Otway 
Columbia MOI 
Orvieto Pes 
Omrah 
Sachem 


PAGE 
445 
427 
445 
442 
442 
443 
443 
444 
447 
444 
444 
441 
442 
442 
445 
432 
444 
450 
444 
444 
441 
444 
444 
456 
459 
448 
442 
429 
451 
427 
443 
444 
437 
422 
448 
453 
452 
451 
443 
431 
431 
438 
449 
442 
439 
442 
450 
453 
443 
421 
448 
426 
426 
429 
449 
436 
445 
427 
447 
424 
447 
443 
447 
429 
447 
446 


ot | a3 
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MOM | s.s. Norman 446 MRL | s.s. Dieppe 431 
MON | s.s. Mongolian .. 444 || MRM | s.s. Orari 447 
MOO s.s. Assaye 423 || MRN || s.s. Grampian ... 435 
MOP s.s. Kent MOP.. 439 MRO s.s. Rakaia 450 
MOR esos aKnada 455 MRP Ss) Otani oe 447 
MOS s.s. Waimate °.. 458 MRQ | s.s. Andes MRQ_ 421 
MOT s.s. Indrabarah 437 MRR S.S. Alcantara... 421 
MOU s.s. Devanha 431 MRS s.s. Kaikoura ... 439 
MOV s.s. Brighton .. eet aS MRT s.s. Kafue 439 
MOW || s.s. Carisbrook Castle. eee MRU | s.s. Roebuck 450 
MOY s.s. Osterley ; 447 MRV s.s. Wairwera ... 458 
MOZ Sse Orontes. cy: 447 MRW | s.s. Kansas MRW 439 
MPA s.s. Carpathia ... Sak 27. MRY || s.s. Sandon Hall 451 
MPB s.s. Empress of Britain 432 MRZ s.s. San Melito... 452 
MPC s.s. Canopic EP ipe ye MSA s.s. Saxonia 452 
MPD l.s. Poldhu 330 MSB s.s. Karamea 439 
MPE S.Stemine Ory... 440 MSC 539: LDex oi lee 
MPF s.s. Monteagle .. 444 MSD s.s. Reindeer eon 1450 
MPG s.s. Denbighshire’ 430 MSE s.s. Euripedes ... eA ZS 
MPH s.s. Candia Bes bay (6) MSF s.s. Mongara . | 444 
MPI s.s. Empress of India . conta hoe MSH s.s. Madras ay 441 
MPJ s.s. Empress of Japan... | 432 MSI s.s. Kaiser-i-Hind 439 
MPM s.s. Changuinola Salete7 MSJ s.s. Socotra ; 453 
MPN s.s. Motagua 445 MSK s.s. City of Vienna 428 
MPO s.s. Cassis 427 || MSL s.s. Trafford Hall 456 
MPP s.s. Melania . ene: MSM s.s. Nemesis MSM 445 
MPQ s.s. Dunvegan Castle ... | 431 MSN SiS pee nen so 436 
MPR s.s. Barpeta 424 MSO S.8 449 
MPS s.s. San Zeferino 452 MSQ $.S. Knight of the Garter 440 
MPT s.s. Sagamore ... 451 MSR s.s. Varela es 457 
MPU s.s. Den of Ogil 430 MST s.s. Bamora 423 
MPV | s.s. Pathan 448 MSU s.s. Aquitania ... 421 
MPW | s.s. Balmoral Castle 423 MSW s.s. City of Exeter 428 
MPY s.s. Galway Castle a) we MSZ s.s. Caesarea 425 
MPZ s.s. Guildford Castle ... | 435 MTA s.s. Ultonia 457 
MQB s.s. Rewa : 450 MTB s.s. Ricardo a Mestres.. 450 
MQC s.s. Persic 448 MTC s.s. Teutonic ... 455 
MOD | s.s. Caraquet ... see ae iG MTD s.s. Candidate ... 426 
MQE s.s. Edinburgh Castle . 23 4 AS? MTF s.s. Karmala 439 
MOF s.s. Kenilworth Castle... | 439 MTG s.s. Indralema ... 437 
MOG | s.s. Armadale Castle ... | 422 MTH | s.s. Walton Hall 458 
MQH s.s. Walmer Castle 458 MTI s.s. Negra (La) 445 
MOI s.s. Saxon 452 MTJ s.s. Ebro ¢ 432 
MQOJ s.s Briton mk 425 MTK | s.s. Essequibo ... 433 
MOK s.s. Kildonan Castle 439 MTL s.s. Crown of Seville 430 
MQL s.s. Kinfauns Castle 439 MTM s.s. City of Madrid 428 
MQM s.s. Dover Castle 431 MTN s.s. Tunisian , aed oi 
MON | s.s. Durham Castle 432 MTP s.s. City of Rangoon ... | 428 
MQO s.s. Dunluce Castle 431 MTR s.s. Ausonia ‘ bee eet 
MQP s.s. Garth Castle Va oe eat s.s. Star of Scotland .:. | 453 
MOQ s.s. Grantully Castle ... | 435 MTT s.s. Dominion Miller ... | 431 
MOR | s.s. Galeka ze elioe Sy | MTU |s.s. Ascania_... 423 
MQS s.s. Glengorm Castle ... | 434 || MTV_ | s.s. North Western Miller 446 
MOT s.s. Glenart Castle 434 MTW | s.s. Orama 447 
MQU | s.s. Gaika 434 MTY | s.s. South Western Miller 453 
MQV | s.s. Gascon 434 MTZ s.s. Sablei 451 
MQW | s.s. Goorkha Eyer we oe) MUA | s.s. Herschel 436 
MQZ s.s. Gloucester Castle ... 435 MUB | s.s. Holbein ... 436 
MRA || s.s. Caronia 427 MUC s.y. Erin : 433 
MRB | s.s. Brodvale 425 MUD || s.s. Glengyle 434 
MRC s.s. Cretic Ss i ah ano MUE s.s. Gleniffer 435 
MRD | s.s. Empress of Russia 432 MUF s.s. Glenlogan ... 435 
MRF || s.s. Hororata 430 MUH || s.s. San Nazario 452 
MRE s.s. Middlesex ... 443 MUI s.s. City of Mysore 428 
MRG | s.s. Opawa 447 MUJ s.s. City of Nagpur 428 
MRH | s:.s. Elysia : 432 MUK || s.s. Sir HarveyAdamson | 453 
MRI s.s. Whakatane 458 MUL s.s. Umaria bedi 457 
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. Varsova 

. Sicilian ate 
Chakdara.:, 
. Morvada 

.s. Golconda as 
. Carmarthenshire ... 
. Pembrokeshire 
. Ceunant Bs <a 
. Towyn,Merioneth ... 
. Deitanhicues, 

. Rufford Hall 

. Zealandic ... 

. City of Athens 
. Sussex MVC 

. Ormara sae 

. Persia MVF 

. Hubert : 

. Brinpura. «. 
Atian tian © a. 

s Limerick <... 

. Victorian MVN 
. Den of Ewnie 
.s. Abinsi : 

. Viking MVQ 

. Transylvania 

. Sussex MVS 

. Collepian: °.;. 

: Explorer MVV 
~Patia ae 

. Inventor 
Poutician ° 4. 


Aaro 


Sa Panama MWB 

. Runic 

. Victoria MWD 

. Arawa # 

. Tainui 

. Mexico MWG ae 

. California MWH ... 

. Ionic ses ae 

. Mersey 

Sct OOULG bao aaa: ie 
. Californian MWL... 

. Guatemala “ 

. Athenic 

. Oslo 

Ss. Lactician 

. Chakla sai 

. Dorrington Court... 

. Mombassa ... 

. Corinthic 

. Uranium 

. Baralong ... 

. Baron Ardrossan ... 

SitCassia 

. Castalia 

.s. Herefordshire 

. Derbyshire... 

. Afric er 

, Oxfordshire 

. Chyebassa".. 

: Gloucestershire 

. Clearway 

. Chantala 

—Calchas 

. Glenroy 

. Leicestershire 


| PAGE 
457 
453 


445 
435 
426 
448 
327 
331 
425 
451 
459 


o | 428 | 


454 
447 
448 
437 
433 
423 
441 
457 
430 


456 
454 
429 
433 
448 
437 
449 
420 
448 
451 
457 
422 
455 
443 
426 
438 
443 
450 
426 
435 
423 
447 
454 
427 
431 
444 
429 
457 
423 
424 
427 
427 
435 
431 
420 
447 
427 
435 
429 
427 
426 
435 
441 


427 | 


420 | 
457 || 


PAGE 
S38, Worcestersnine 459 
s.s. Tahiti ont PRAGA 
s.s. Warwickshire é 458 
s.s. Brodmount owt aes 
s.s. Strombus ... ery eo 
S.S. Armenians: ost eee 
s.s. San Silvestre Pera ee ee: 
s.s. Cuyahoga ... “at eae 
s.s. Coluna e +n AM ZO 
s.s. Victorian MYY Pea ee oe) 
s.s. Matiana a 443 
s.s. Bulysses «nc Mags 
s.s. Cardium weet [F420 
s.s. Megantic oe 443 
s.s. Conch veo E429 
s.s. Akabo oc PTEST 
s.s. Nigeria ze -» | 446 
s.s. Goldmouth aes 
s.s. Mitra 444 
s.s. Elmina a 432 
s.s. Karina MZJ - | 439 
s.s. Falaba o one 83 
s.s. Florizel onstage 
s.s. Mendi fics Pere? ee) 
$.S, Natica eet Heda 
s.s. Patella APPEL fer 
s.s. Ranella .. | 450 
s.s. Missanabi ... 444 
s.s. Carnarvonshire « Chee? 
s.s. Glenartney... oon 434 
s.s. Tarquah 455 
s.s. Burutu aoe 2S 
Sue lea oT soe ABZ 
5.8, Nirvana: fos. ooo Ah eeO 
l.s. Chelmsford 327 
s.s. Chakdina ... 427 
s.s. Umeta iis Pe gos 
l.s. Arlington Radio cortraes 
l.s, Portland, Maine ... | 352 
Ls. Portsmouth, New 

Hampshire 352 
ls. Boston NAD re i 
ls. Cape Cod . . 1347 
l.s. Newport, Rhode — 

Island NAF | 351 
ls, Fire Island vee. 12 Sue 
l.s. New York NAH ... } 351 
ls. Philadelphia NAI 351 
l.s. Annapolis, Sele 345 
l.s. Washington NAL... | 353 
l.s. Norfolk, Virginia ... | 351 
Lis. Beaufort, North 

Carolina | 346 
l.s. Charleston, South 
Carolina | 347 
l.s. St. Augustine, 
Florida | 352 
l.s. Jupiter és 349 
Ls. Key West, Florida 349 
isi Pensacola, Florida 351 
l.s. New Orleans NAT 351 
ls. San Juan de Puerto 
Rico | 357 
l.s, Guantanamo Bay... | 318 
l.s. Colon 356 
lis Porto Bello, ‘Panama 356 
g.v. Arethusa NBC cee. tee 


. Ozark 

. Hancock .. 

. Idaho NHN 

. Illinois NHO 

. Indiana NHQ 
. lowa NHT 
piristNHU:? 74 
. Iroquois NHV 
. Bainbridge 

Z. v. Jarvis 


. Ajax NBH 

. Alabama NBI 

. Albany NBJ 

. Alert NBL 

. Ammen 

. Annapolis ... 

. Arkansas ... 

. New York NCC 
. Texas NCD 

. Bailey 

.v. Baltimore . 

. Beale xe 
; Birmingham. NCN 

. Buffalo NCU 

. Burrows ... 

. Caesar NCY 

. California NCZ 
.v. Castine’... 

. Celtic NDB 

. Chester ; 

. Cheyenne NDH 
. Chicago NDI Si 
. Cincinnati NDL ... 
. Cleveland NDM . 

. Colorado NDN 
. Connecticut 

. Culgoa : 

. Cyclops NDY 

. Delaware NEK 
. Denver NEM 

. Des Moines 

.v. Dixie 

. Dolphin NEQ 
.v. Drayton 

. Dubuque ... 

. Brooklyn ... sais 
. Milwaukee NFB ... 
. Eagle NFC 

. Elcano 

. Charleston 

. Fanning 

. Florida NFR 

. Flusser . 

. Ranger NFU 

. Columbia NGA .. 
. Minneapolis NGB... 
. Galveston ... 

. Georgia NGF 

. Glacier A 

. Chattanooga 
.v. Goldsborough 

. Hannibal NGU 
. Hector 

. Helena 

. Henley 

. Hopkins 


Hull 


NID 
NIE 
NIH 
NII 

NIJ 

NIK 
NIL 
NIM 
NIN 
NIO 
NIP 
NIQ 
NIR 
NIT 


_ NIU 
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PAGE 
g.v. Jenkins 497 
g.v. Jouett 497 
g.v. Alwyn 488 
g.v.4Balch 489 
g.v. Benham 489 
g.v. Cassin fe 491 
g.v. Cummings... 493 
g.v. Cushing 493 
g.v. Downes __... 493 
g.v. Kansas NIO 498 
g.v. Kearsarge .. 498 
g.v. Kentucky NIQ 498 
g.v. Duncan NIR 494 
g.v. McDougal ... 500 
g.v. Nicholson ... 501 
g.v. O’Brien NIV 502 
g.v. Lamson 498 
g.v. Parker 503 
g.v. Lawrence ... 498 
g.v. Lebanon 498 
g.v. Winslow... 509 
g.v. Louisiana NJB 499 
g.v. Decatur ... 493 
g.v. Macdonough 499 
g.v. Maine NJL 499 
g.v. Marietta... eee | 499 
g.v. Mars NJR.. 499 
g.v. Maryland NJS : 499 
g.v. Massachusetts NJT 499 
g.v. Mayrant 500 
g.v. Mayflower 499 
g.v. McCall eee o= }+500 
g.v. Michigan NJZ__... | 500 
g.v. Minnesota NKD ... | 500 
g.v. Mississippi NKE . 500 
g.v. Missouri NKF _... | 500 
g.v. Monadnock 500 
g.v. Monaghan... 500 
g.v. Montana ... 501 
g.v. Monterey NKN 501 
g.v. Montgomery 501 
g.v. Nashville ... 501 
g.v. Navajo NKZ . ay [Psat 
Nantucket Shoals 
Lightship | 350 
Diamond Shoals 
Lightship | 347 
Frying Pan Shoals 
| Fpttaie 349 
g.v. Kukui if 205 e4Oo 
g.v. Patterson NLH 503 
g.v. Explorer NLI 494 
g.v. Bache iy 489 
g.v. Nebraska ... 501 
g.v. Nero a 501 
g.v. New Hampshire 
NME | 501 
g.v. New Jersey NMF 501 
g.v. New Orleans 501 
g.v. Newport NMH 501 
g.v. North Carolina 501 
g.v. North Dakota 501 
g.v. Neptune NMS 501 
g.v. Ohio : 502 
g.v. Oregon 502 
g.v. Brutus fos 490 
g.v. Jason NNB 497 


g.v. 
2.0. 


g.v. 
. Justin 

. Nanshan 

. Saturn 

.v. Osceola 

. Abarenda ... 

. Orion NOC 

. Paducah ... 

. Panther NOJ 

. Patterson NOK 
. Patapsco 

.v. Patuxent 

. Paulding 

. Paul Jones 

. Pittsburgh 

. Peoria 

. Perkins 

.v. Perry 

. Petre : ae 
. Cordova, Alaska ab 
- aabtica: Alaska 

.s. Puget Sound 

4. Tateosh Are & 

. North Head 

.s. Cape Blanco 

. Mare Island 

. ‘Fatallons «.' 

. Balboa + 

. Point Arguello 

. San Diego, 
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Jupiter NNC 
Nereus t% 
Leonidas NNH 


California NPL 


.S. Honolulu ... 


; g A 
ot. eau Alaska Re 
. Dutch Harbor 

. Kodiak di 

. Olongapo .. 

. Unalga 5 : 
‘ aeea: California 


NPW 


. St. George, Alaska 
.Pompey .. ‘ 

. Potomac NQK 

. Machias 

. Prairie 

. Preble 

. Preston 

. Princeton ... 

. Monocacy . 

: Prometheus NQR.. 

. Palos : 
j Sacremento — 

. Yorktown ... ion 
. Algonquin NRA ... 
. Bear NRB Aes 
. Morrill 

E eae eee 

. Seneca 

. Snohomish.. 
.Gresham ... 

. McCulloch ... 

. Itasca 

. Woodbury 


PAGE 
497 
501 
498 
497 
501 
506 
502 
488 
502 
593 
503 
503 


| 503 


503 


«| 303 


503 
503 


g.U. 
. Luscarora ..: 

. Mohawk NRM 
. Manning 

. Onondaga ... 

. Apache NRP 

. Miami NRQ 

. Pamlico . 

. Seminole NRS 

. Thetis NRT 

. Acushnet ... 

. Winona 

. Windom 

. Unalga 

. Yamacraw 
Yankton sme. 

. Gloucester NSL 
. Smith 2 

. Stranger 

.v. Solace 


Tahoma 


g.v. Vixen 


. South Carolina ae 
.v. South Dakota ae 
.v. Ontario NTA 3 
. Sterrett 

. otewartinwes 

.v. Rainbow NTD 

. Raleigh =... 

. St. Louis NTF 

. Sonoma NTG 

. Supply 


Sylph, ix <! ae 


. Salem 

San Francisco NTQ 
.v. Saratoga NTR 

. Scorpion NTT 

. Reid 

. Rhode Island 


Roe 


. Tacoma 

. Tallahassee Me 
. Tennessee ... aa 
. Terry 5 

. Tonopah 


2. v. Trippe 


. Truxton 

. Sotoyomo ... 

.v. Utah 

. Uncas NVF 

. Vermont 

.v. Vesuvius 

. Vicksburg 

.v. Villalobos ... 

. Virginia NVR 
. Farragut ... 

. Vulcan NVT 

. Warrington 

. Washington NWE 
.v. West Virginia 

.v. Wheeling 

: Whipple 

. Wilmington Ae 
.v. Walke Dan ae 
. Wisconsin ... é 

.v. Worden sa 
.v. Wyoming ... ons 


4 


ae 


a Le oe ee. 


eT io, ay 
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PAGE PAGE 

g.v. E-2... “% wen” | e404 OOE s.s. Elbruz ua Fa lure S048) 
g.v. F-1 ... ae, ae Oe OPA g.v. Stad Antwerpen ... | 386 
2.0 E 2%. ea ees 14 O4 OPC s.v, Princesse Clémentine | 386 
g.v. F-3... ae sve | 494 OPD g.v. Léopold II. se BBO 
g.v. F-4... sah oa be G4 OPE g.v. Princesse Elisabeth | 386 
BU. G-l si. 495 OPH g.v. Princesse Henriette | 386 
g.v. G-2... 495 OPK g.v. Pieter De Coninck.,. | 386 
£0. Gr3 vas 495 OPL g.v. Ville de Liége tempo 
g.v. G-4... 495 OPR g.v. Rapide (Le) es S86 
g.v. H-1.. 495 OQB l.s, Boma eeu a7 
g.v. H-2.. 495 OQC Ls. Coquilhatville eae. le BOD 
Sve ~2 55, 495 OOD l.s. Kindu His By gaa Vas: 
B02 6-1... | 497 OOQG ls. Kongolo ... My Met at: 
6.9. K-25. 5 407, |\}, OOH. — |) Ls: Elisabethville viel ROD 
20. Ks... 497 OOI is Umangi, os sae [OG 
g.v. K-4... 497 OOK | 1.s. Kikondja ... ... | 308 
g.v. K-5... 497 OQOL Se WSinenaSa + sce stn 108 
g.v. K-6... 497 OQO l.s. Basoko a ft, Mine On, 
Re Ce ieee 497 OOS bs Stanleyville st 1808 
gv. K-8.. 497 OQU | ls. Basankusu.. 1 1 AaOF 
Ls. Washington NZY.. 353 ORG s.s. Gothland ... pe A YT) 
g.v. Tarragon ... er) 1 SOZ ORS S.& Samland: .... sav JeBoO 
lis. Sebenico ... Tour sO OST - | Ls. Nieuport ... ‘ase 13068 
l.s. Castelnuovo aie Te OSV | s.s. Elisabethville ee) ee BOO 
PSHEOLAS ota veer sOe OSY) -j7s.¥eLeaa OS Y. Peppy be 51) 
ls. Triest care Sas aO7 OTV s.s. Albertville ... Bee Pe 01 
s.s. Atlanta... ... | 383 || OUA g.v. Absalon... <o eSG2 
s.s. Belvedere ... cee W302 bb OUD g.v. Dannebrog soe (2302 
s.s, Columbia OKC 383 OUF g.v, Olfert Fischer fe eee 
s.s. Eugenia 383 OUG g.v. Gejser ‘ Ane eae 
s.s, Francesca ... oo. | 383 OUH = 12.0. Herluf Trolle nee begge 
s.s. Argentina ... sda a O3 OUI g.v. Islands Falk vee AOS 
s.s. Sofia Hohenberg ... | 384 OUJ g.v. Hejmdal ... ee (eee 
's.s. Alice p Pere cee: OUL g.v. Lossen are a oe 
s.s. Kaiser Franz OUN'. | 2.0. Lovenor >.<; vis 1 O2 
Joseph I. OKK | 383 GUO’ >| g.0. Ca Fo Grove oe le Oe 

s.s, Laura | 383 OUP g.v. Peder Skram Brae pets 
s.s. Martha Washington | 384 OUS | g.v. Skjold i Ren 2 
s.s. Oceania. [e364 PwGUV. “lig. Vallvten 015), aan 393 
s.s. Africa OLA a4; cia 383 OUW | Ls.. Drogden ..... ste 
s.s, Bohemia OLB ..... |-383 OUX.”" | 1.s;,Graadyb 57... wear 9okO 
$.s. China _OLC.., ea Pegs OUY “1 ob.S3cV Vine rat Pp bere 
s.s, Erzherzog Franz OUZ l.s. Horns Rev... reece te 
Ferdinand OLE | 383 OVA g.v. 2den April... Rie et 
$.9)-GablonZa . (i, 383 OVB g.v. Havfruen ... <i sOs 
s.s. Helouan ... ie BOs OVC g.v. Nymfen ... aor baue 
s.s. Thalia alt rig eet OVD | g.v. Delfinen ... eee taOe 
s.s. Silesia OLJ a eed OVE g.v. Havmanden ies eS GS 
s.s. K6rber 33 Hy Paripme tne OVF g.v. Flyvefisken eet pas 
s.s. Cleopatra ... alegus OVH g.v. Hvalrossen eg ec 
s.s, Marienbad .. cian od OVI g.v. Thetis OVI ame QO? 
s.s. Nippon. se ead OVN || g.v. Najaden ... os ee Oe 
s.s. Persia OLP | cae: need OVR g.v. Sdridderen veel aoe 
s.s. Habsburg OLR ... | 383 OVS g.vu. Spekhuggeren ... | 392 
s.s. Semiramis ... sh sled OVT g.v. Tumleren ... <s O 
s.s. Trieste fe si dee OVU g.v. SOulven _... 7s MeO 
s.s. Austria A, ase pages OVV g.v. Vindhunden <taiwaOa 
s.s. Vorwarts ... oe Mead OVW | g.v. Svaerdfisken ote BO? 
s.s. Wien OLW soe God. OVY | g.v. Dykkeren ... sep: ESzO2 
s.y. Mercedes II. Fock me ae OXA | Ls. Copenhagen sant | sao 
s.s. Venezia OMB te Od OXB l.s. Blaavandshuk ... | 319 
s.s. Osterreich ... ed OXC l.s, Gedser Pile “0 eGEO 
ls. Banana... mene) eG yr OXD | l.s. Gedser Havn en eho 
s.v. Avenir (L’) Jc eo OZB s.s. Hellig Olav eve |, 392 
g.v. Jan Breydel ... | 386 OZC sss. Osear LL OZC™  ... 19403 
g.v. Marie-Henriette ... | 386 || OZD s.s. United States... | 393 
s.s, Anversville.... oh bes oe OZF s.s. Selandia.... we | 392 


PAGE PAGE 
.s. Jutlandia ... eae Oe | PEH s.s. Hollandia ... owe | 40" 
<¥ hee OZH ses) $03.) PEE s.s. Zeelandia ... .- | 464 
.s. Fion rae es om be oy 23 14 s.s. Prins Frederik 
: Predenivk Vit GA 392 || Hendrik 463 
Siam tas vee (GROG ee s.s. Prins Maurits... | 463 
Peek tyes Mane ... | 392 || PEM | s.s. Oranje Nassau PEM 462 
.s. Malakka ... ... | 392 || PEN s.s. Prins de Neder- 
. Tongking ... Boe landen PEN | 462 
. De Zeven Pro- | PES s.s. Statendam . | 463 
vincién | 460 | PET s.s. Tubantia ... woe abs 
. Maarten Harpertz. | PFA | s.s. Goentoer ... we | 460 
Tromp | 461 PFB | s.s. Ophir |... woe | 462 
.v. De Ruyter i. | 400 PFC | s.s. Tambora .., vay) dee 
.v. Hertog Hendrik ... 461 PFD © s.s. Kawi es re 
. Koningin Re- | \h DER, - 1-38) Sindoro] fae Sok | aes 
gentes PAE 461  PFF © s.s. Tabanan ... or aes 
v. Zeeland PAF ee 464 || PFG s.s. Wilis on cas” Waa 
. Torpedoboot - 463 | PRH | s.s. Rindjani “2 ..3 eG 
.v. Holland PAH 461° || PEI. 1 -s.s. -Grotius 233 461 
.s. Noordbrabant a 462 | PFJ | s.s. Koning Willem UL. 461 
. Gelderland | | 460 || PFK | s.s. Rembrandt PFK .. 463 
. Jacob van || PFL $,$, Jan Pieterszoon 
Hetiucherk | 461 | | Coen | 461 
.v. Kortenaer ... | 462 || PFM ss, Vondel wos | ae 
.v. Evertsen ... | 460 || PFN | s.s. Prinses Juliana 
wv. Piet Hein .... plea SA PFN | 463 
.v. Hydra PAQ eet Oba Mi s.s. Koningin der 
. Medusa PAR PS DT es Nederlanden | 461 
. Gruno | 461 | PFP s.s. Oranje : Praney .i7- 
. Brinio 460 || PFQ S.S. Prine der Neder- 
.v. Friso | 460 || _landen PFQ | 462 
. Zeehond : | 464 || PFR s.s. Koningen Emma... | 461 
.v. Onderzeeboot .. | 462- || PRS — | s,s. Insulinde =... we aE 
.v. Panter are ... | 462 || PGA | s.s. Medan ine 1 a 
. Hermelijn foe ah OE PGB ..s.s. Menado _... Pipe ae 5 0 
Sakhals J. ive [egOL |} PEGG. ss, Gorentaio. = eel Ae 
Uv. Vos.. .. | 464 || PGD s.s. Bandoeng ... APs tes! 28 
.v. Wolf PBW _ coe, hod. 11 PG ss, oMeragke. a cee ae 
vu, Lynx PBX wus 1 e468, | 2 PGR: "ss. Temate naa. «a2, 
. Fret ae sao legOO! 112 POE, 1 S,S. ACM, | orem .iy” | ee 
. Bulhond ... 460  PGH | s.s. Samarinda oo | GS 
. Amsterdam feo e | PGI s.s. Madioen ... aes 
. Helder ed alee eas | PGJ s.s. Soerakarta ses | 9963 
s. Hellevoetsluis ... | 332 | PGK | s.s. Palembang vee) 
. Scheveningen - Port | 332 || PGL s.s. Krakatau .. watt SES 
Noord-Hinder Light- | | PGM_ | s.s. Sumatra PGM ... 463 
ship | 332. || PGN | s.s. Lombok. ... <a) ee 
Haaks Lightship... | 332 PGO | s.s. Celebes_ ... was |,460 
. Koningin Wilhel- | | PGP | s.s. Kangean ... cae, |e 
mina | | 461 || PGQ s.s. Kariinata-..- ts (Pa 
. Koningin Re- | PGR | s.s. Nias atte fae 
gentes PDB 461 PGS! | s.s. Kambangan sae cae 
.s. Prins Hendrik ~~... | 463 PGT s.s. Billiton... ve» | 460 
.s. Mecklenburg PDD | 461 PGU s.s. Boeton *..; vine ee 
.s. Oranje Nassau PDE | 462 || PGV s.s. Batjan eS «ae | 460 
.s. Prinses Juliana PDF 463 || PGW | s.s. Karimoen ... eas LOE 
.s. Batavier II. | 460 || PGX s.s. Oosterdijk ie. \eaee 
.s. Batavier III. 5 tel fag PGY s.s. Noorderdijk cee Vas 
.s. Batavier IV. 5 et gs PGZ! s.s. Westerdijk conse ee : 
.s. Batavier V. 460 || PHA s.s. Radja Sale Pe eer ok, 
- Rotterdam PEA . 463 PHB s.s. Riouw ter «ae (LAGS 
. Nieuw Amsterdam 462 PHC s.s. Rotti cong eae 
. Noordam ... i est ae PHD s.S, Arakan "7 eT Ar 8: 
LOAM sa. wet toa PHE SS. Jacatra see oie’ ee 
iS) Potsdam =... oid VAD PHF s.s. Djember ... eve 1400 
.S. Frisia PEF <i. } phe PHG s.s. Noordwijk de. Oe 
. Gelria Sag .» | 460 PHH | s.s. Rotterdam PHH... | 463 
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. New York ‘PHN . 
. Van Hogendorp 
. Van der Duijn 
. Van Stirum 

. Roode Zee... 

a itias-PIB-... 

. Witte Zee... 

.s. Zwarte Zee 

. Simson 

. Aruba 

. Bonaire 

. Curacao 

. Nickerie 

. Commewijne 

. pabang: ..-. 

. Weltevreden 

. Sitoebondo 

. Koepang 

. Amboina ... 

. Telegraaf ... 

. Tjikembang 

. Tjisondari 

. Tjimanoek 

. Tjitaroem .. 

. Van Cloon... oes 
. Van Overstraten ... 
. Houtman ... 

. Melchior Treub 

. Rumphius 

SL asian os. 

a Wan Lansberge 

. Ponta phate 

. Anna ; 

. Ilheos 

. Cannavieiras 

. Jequitinhonha 

. Commandatuba 

. Marahu 

. Porto Geguro 

. Guararapes 

. Odessa ae 

. Vladivostok RAS.. 
.S. Nicolaiewsk RAU 
. Wiborg : 
. Dwinsk - 

. Kronstadt... 

. Helsingfors 

.s. Hapsal 


Libau RED. 


. Eclips 

Ss. Presté ; 

. Sébastopol 

.s. Kerch 

Be AT OUNE acs 

. Vladivostok REJ.. 

. Standart 

. Poliarnaya Zviezda 
. Neva . 
. Stréla : 

. Aleksandria 

. Rurik 

. Andrei Pervozvannyi 


PAGE 
460 
460 
460 
463 
463 
462 
464 
464 
464 
463 
460 
464 
464 
463 
318 
319 
319 
460 
460 
320 
320 
320 
319 
319 
393 
393 


393 
393 
393 
393 
393 
393 


+» | 393 | 


. Herta nae 
. Okhotnik ... 
. Pogranitchnik 
. Emir 
. Finn uy 
: Moskvitianin 

. Dobrovoletx 

. Vsadnik 

. Gaidamak 

. Oussouriets we 
.v. Tourkmen Stavro- 


.v. Oukraina .. 
.v. Kazanets ... 
. Strachnyi ... 
.v. Donskoi Kazak 

. Zabaikalets 

. Steregouchtii 

. Voiskovoi “.. 

. Angara 

. Oka 

. Kama 

. Pechora 

. Soukhona ... 

. Mezen 

. Riga 

. Anadyr 

. Evstafii vite 
.v. Ioann Zlatooust .. 
. Panteleimon 

. Tri Sviatitelia 

. Rostislav ... 

. Sinop 

. Gheorgii Pobe- 


. Imperator Pavel I. 
. Tsesarevitch 

. Slava 

. Gromoboi ... 

. Baian 

. Admiral Makharofft 
. Rossia RGL ve 
. Bogatyr 

. Oleg : 

. Avrora 

.v. AMour 

. Ennissey 

. Okean 

. Pallada 

. Nikolaeff 

. Khrabryi 

. Koreets 

. Bobr 

. Sivouch 

. Guiliak 

. Novik ; 

. Sibirskii Strelok 

. General Kon- 


dratienko 


Boukharskit 


p olskii 


donosetz 


. Pamiat Merkouria 
. Kagoul ce 
. Donetz 

. Ouraletz 

. Koubanetz 

. Teretz 

. Almaz 

. Prout 


349 
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RKW | g.v. Dounaii 
RKX | g.v. Kronstadt .. 
RKZ g.v. Berezan .. 
RLB g.v. Leitenant Chestakoff 
RLC g.v. Kapitan Saken 
RLD g.v. Leitenant Zat- 
sarennyi 
RLE g.v. Kapitan Leitenant 
Baranoff 
RMA | g.v. Askold Fa 
RMD | g.v. Oussourri ... 
RME g.v. Mangougai 
RMF g.v. Mandjour . 
RMH | g.v. Taimir 
RML | g.v. Vaiguatch 
RNA s.s. Ekaterina ... 
RNB s.s. Toula 
RNC s.s. Kishinev ... 
RNE s.s. Nijni Novgorod : 
RNF l.s. Fort d’Alexandrovsk 
RNG s.s. Ssaratov 
RNH s.s. Ekatérinoslav 
RNI s.s. Vélikaia Kniajna 
Maria Nikolaievna 
RNJ s.s. Cherson “Ee 
RNK_ | s.s. Kiev 
RNL Ls. Nicolaiewsk RNL.. 
RNM s.s. Mohilev aa 
RNN ls. Naiakhan ... 
RNO s.s. laroslavl 
RNP s.s. Novgorod ... 
RNR | Ls. Anadyr 
RNS s.s. Stavropol ... 
RNT 5.9. 2 Ver 
RNU s.s. Perm 
RNV s.s. Vladimir 
RNW | s.s. Tambov 
RNX_ |.s.s. Voronége ... 
RNY s.s. Koursk RNY : 
RNZ g.v. Admiral Zavoiko ... 
ROD | s.s. Vélikaia Kniaguinia 
Xénia Alexandrovna 
ROE l.s. Rade de Taganrog 
ROK | Ls. Pétrowsk, ne 
ROL l.s. Libau ROL 
ROR l.s. Reval 
ROT l.s. Okhotsk 
RPA s.s. Afon 
RPB s.s. Imperator Nicolai IT. 
RPC s.s. Tchikhatcheff 
RPD s.s. Euphrate RPD 
RPE s.s. Odessa 
RPF s.s. Tséssarévitch 
Gueorgui 
RPG s.s. Vélikaia- Kniaguinia- 
Xénia 
RPH s.s. Prinzessa Evguénia 
hemreatace i iawee 
RPI s.s. Jérusalem ... ‘ 
RPK | Ls. Pétropavlovsk 
RPL s.s. Koroléva Olga... 
RPM _ | s.s. Imperator Nicolai I. 
RPN l.s. Kerbinskaia 
RPO s.s. Véliki Kniaz 
Constantine 
RPP s.s. Imperator Piotre 


Véliki 


PAGE 
477 
479 
477. 
479 
478 


479 


478 
477 
479 
479 
479 
480 
481 
477 
480 
478 
479 
341 
480 
477 


RPQ 
RPR 
RPS 


RPT 
RPU 


RPV 


. Polezny 
. Arkhangel .. 

. Rade d’Astrakhan.. 
. Riga 

. Rouno 

. Taganrog ... 

. Mitawa 

. Tsar 

. Koursk RSK 

. Rossia RSR 

. Mare-Sale ... 

. Yougorski-Char 

. Vaigatch 

. Karlskrona 

. Gothenburg 


. Véliki-Kniaz Alexii 
. Piotre Véliki 
. Imperatriza 


Ekatérina 7 


. Tigre oe me 


Imperator 
Alexandra ITI. 


. Tsar Mikhail 


Feodorovitch 


. Véliki- Kniaz 


Alexandre 


. Sviatoi Nicolai 
.s. Tséssarevitch Aléxey 


-Nikolaievitch 


(G6teborg) 


. Tralleborg .. 
‘ Oscar. Fredriksborg 


Tingstade ... 
Vaxholm 


. Svea 

. Gota A 
. Thule Spam 

. Oden ; 
. Thor 

.v. Niord 3 
; Pristigheten 


Tan eve eos 


. Wasa % Sn 
f Tapperheten 
. Manligheten 
. Oscar II. SBL 
. Fylgia 
. John Ericsson 
. Ornen ake 
. Jacob Bagge 
. Claes Horn 
. Clas Uggla 
. Psilander ... 
. Rota Nee 
. Skuld er bee 
. Edda WF on 
. Blenda oa 
. Mode rook 
.v. Magne pie 
Wale 


Ragnar... Eas 
Sigurd aa tas 
Vidar vis oe 
Hugin oe ans 
Munin oes ee 
Tirfing bby ve 
Thordén ... ons 


eee, | eo 
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. Clas Flemming 

. Skaggald . 

: Svensksund 
-overige .. 

. Konung Gustaf V. 
. Drottning Viktoria 
. Saga SFB . 

. Thule Shay 

. Texas SFD 

.s. Indianic 

. Hellenic 

. Tasmanic ... 

. Australic 

. Murjek 

. Torne ite 

. Norrbotten... 

. Abisko 

. Kiruna : 

. Vollrath Tham 

. Sir Ernest Cassel ... 
. Kratos 

-bia>s36 

. Africanic 

. Atlantic 

. Baltic SFU 

. Kronprins Gustaf 


. Boden 
. Narvik 
. Kronprinsessan 


Adolph 


fei Soa 


. Alag6as SNA 

. Bahia SNB 

. Ceara SNC 

. Deodoro 

. Para SNE 

. Floriano 

. Goyaz SNG 

. Parana SNH 

. Ilha das Cobras 

. St. Catharina 

. Laurindo Pita aut 
. Minas Geraes SNM 
. Ilha dos Abrolhos... 
. [ha do Boqueiro ... 
. Sergipe SNO 

. S. Paulo SNP aes 
. Rio Grande do Norte 
. Tamoyo : 

. Tupy 

; Villegalghoul 

. Armacao 

. Guaratiba ... 

. Tymbira 

. Raza 

. Amazonas 

. Barroso ; 

. Benjamin Constant 
.v. Carlos Gomes 

. Matto Grosso 

. Ilha do Governador 
. Ilha Santa Martha 

. Jaguardao ... ; 
.v. Maranhao SOK 

. Solimades ... 

. Madeira ... 

. Pernambuco SON 


PAGE 
485 
487 
487 
487 
486 
485 
487 


487 


487 
485 
485 
487 
485 
486 
487 
486 
484 
486 
487 
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551 
PAGE 
g.vU. Parahyba ... 387 
l.s. Mocanqué .. 310 
g.v. Rio Grande ‘do Sul 387 
g.v. Tiradentes.. 388 
g.v. Republica 387 
g.v. Carioca 387 
g.v. Piauhy ; 387 
ls. Amaralina ... 309 
ls. Belém, Para 309 
ls. Junccao.... 310 
l.s. Fernando de Noronha 309 
ls. Olinda, Pernambuco | 310 
ls. Monte ‘Serrat 310 
ls. Cap S. Thomé 309 
l.s. Babylonia... eee | 309 
l.s. Cruzeiro do Sul 309 
ls. Manaos .. «- | 310 
l.s. Senna Madureira . woe PSSEO 
l.s. Rio Branco 310 
l.s. Santarém, Para 310 
ls. Tarauaca’/\:. 311 
l.s. Porto Velho 310 
hs. Aapurys 1 311 
s.s. Rio de Janeiro SRA 387 
s.s. Minas Geraes SRB 387 
s.s. S. Paulo SRC APea oh 4 
S.s. Ceara SRDU: ee aon 
g.v. Bahia SRE coe | 396 
s.s, Acre ee bo 386 
s.s. Satellite SRG 387 
s.s. Sergipe SRH 388 
s.s. Orion SRI... 387 
g.v. Aymoré ... 386 
s.s. Maranhao SRK 387 
s.s. Brazil ‘ 387 
s.s. Ladario . 387 
s.s. Mercédés SRO 387 
s.s. Venus SRP 388 
s.s. Para SRQ ... 387 
s.s. Saturno 388 
s.s. Manaos ... 387 
s.s. Jupiter SRT 387 
ss. Iris SRUOAR 387 
s.s. Alagoas SRV o. | 386 
s.s. Prudente de Moraes | 387 
s.s. Sirio ar 1 S88 
s.s. Oyapock 387 
s.s. Goyaz SRZ 387 
s.s. Itapura 387 
s.s. Itatinga 387 
s.s. Itassuce 387 
s.s. Itapuhy 387 
s.s. Itaquera 387 
s.s. Itagiba 387 
s.y. Mahroussa 393 
Ls. Port!Said=.:. 320 
s.s. Athinai 459 
s.s. Ghoissa 459 
s.s. Ioannina 459 
s.s. Thessaloniki 459 
s.s. Patris 5 459 
s.s. Themistocles SVT... 459 
ls. Athens - 19932 
l.s. Salonica 332 
l.s. Salamis g32 
ls. Syra... 332 
lis. Thasos 332 
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SYA g.v. Averoff ... oh | 59 UCS g.v. Dupleix UCS ... 
SYB g.v. Velos , ; 459 UGT g.v. Jeanne d’Arc Eo 
SYC g.v. Lonchi lve 459 UCV g.v. Guichen ... “ne 
SYD g.v. Doxa 459 UCW | g.v. Chateaurenault ... 
SYE_|.g.v. leraz 459 UCX g.v. Jurien de la Graviere 
SYF g.v. Sfendoni ... 459 UDA | g.v. Durandal ... Bs 
SYG g.v. Nea Gennea 459 UDB | g.v. Hallebarde oss 
SYH g.v. Hydra SYH 459 UDC g.v. Fauconneau ane 
SYI g.v. Aspis : 459 UDE || g.v. Pique ved = 
SYJ g.v. Kanaris 459 UDG | g.v. Epée “a — 
SYK g.v. Keravnos ... 459 UDH | g.v. Yatagan ... es 
Sys. g.v. Leon is. 459 UDI g.v. Pertuisane... ae 
SYM g.v. Amfitrite .... 459 UDJ g.v. Escopette ... Av 
SYN g.v. Niki Sa 459 UDK | g.v. Rapiere ... a 
SYO g.v. Aetos ane 459 UDL | g.v. Flamberge... ey 
SYP g.v. Panthir 459 UDM | g.v. Arquebuse... sae 
SYQ g.v. Psara f ens. 4659 UDN | g.v. Mousquet ... Be 
SYR g.v. Nafkratousa » 1X459 UDO || g.v. Sagaie ; 

SYS g.v. Spetsai ss... . | 459 UDP g.v. Harpon ... abi 
S¥YT g.v. Thyella 459 UDQ |. g.0..Frondes 1 a ond 
SYU g.v. Alcyon 459 UDR | g.v. Carabine ... she 
SYV g.v. Aigli Bu | 459 || UDS g.v. Sarbacane eS 
SYW | g.v. Arethousa | 459 || UDT g.v. Arbaléte <.: ass 
SYX | g.v.Daphni_. | 459 || UDV | g.v. Javeline ... ee 
SYY g.v. Doris SYY | 459 UDW | g.v. Epieu 

S Xz g.v. Thétis SYZ ove | 459 UDX | g.v. Dard 

SZA s.s. Helli j . | 459 || UDY | g.v. Baliste : 

UAB | g.v, Danton... 396 UDZ | g.v. Mousqueton 

UAC g.v. Mirabeau ... 399 UBA- ul 24 Are... A 

UAD | g.v. Voltaire UAD | 402 UEB g.v. Pistolet 

UAE g.v. Diderot 396 UEC g.v. Belier 7 aan 
UAG g.v. Condorcet 395 UED | g.v. Catapulte ... aye 
UAH | g.v. Vergniaud 402 UEG g.v. Bombarde... ASE 
VAI g.v. Justice -- | 398 UEH | g.v. Francisque 

UAJ g.v. Vérité . | 402 UEI g.v. Sabre 

UAK | g.v. Démocratie 396 UEJ g.v. Claymore ... 

UAL g.v. Patrie pid 400 UEK | g.v. Stylet 

UAM || g.v. République 401 UEL g.v. Tromblon ... 

UAN g.v. Suffren a 401 || UEM | g.v. Obusier ett 
UAO | g.v. Masséna 399 || UEN |. g.v. Pierrier: oasi or 
UAP g.v. Bouvet 394 UEO g.v. Mortier 

UAQ g.v. Charlemagne 395 UEP g.v. Carquois din 
UAR | g.v. Gaulois... 397 UEQ g.v. Trident». .... lee 
UAS g.v. St. Louis UAS | 401 UER | g.v. Fleuret 

UAT. 4.a02/Camot cat | 395 UES g.v. Coutelas a 
UAV | g.v. Charles Martel 395 UET g.v. Sabretache sag 
UAW | g.v. Jauréguiberry | 398 UEV || g.v. Oriflamme... 

UAX | g.v. Brennus | 395 UEW | g.v. Sape 

UAY | g.v. Jean-Bart 398 UEX | g.v. Gabion 

UAZ g.v. Courbet ..., 395 UEY | g.v. Branlebas ... 

UBA | g.v. France UBA ae | ae UEZ g.v. Fanfare 

UCA g.v. Waldeck Rousseau | 402 UFA g.v. Cognée 

UCB g.v. Edgar Quinet 396 UFB g.v. Hache 

UCD g.v. Ernest Renan 307 UFC g.v. Massue... 

UCE g.v. Jules Michelet 398 UFD g.v. Etendard ... 

UCG g.v. Victor Hugo 402 UFE g.v. anion ee 
UCH | g.v. Jules Ferry 398 UFG g.v. Chasseur ... ioe 
UCI g.v. Leon Gambetta 399 UFH | g.v. Carabinier... 

UCJ g.v. Amiral Aube | 394 UFI g.v. Glaive 

UCK | g.v. Condé tds eed dee SOS UFJ g.v. Poignard 

UCL g.v. Gloire 5 397 UFK | g.v. Spahi , am 
‘UCM | g.v. Marseillaise ten} KOO UFL g.v. Voltigeur ... as 
UCN g.v. Dupetit Thouars ... _ 396 UFM g.v. Tirailleurss.!, (a 
UCO g.v. Montcalm UCO ... | 399 UFN | g.v. Lansquenet RG 
UCP g.v. Gueydon des. (2908 UFO g.v. Fantassin ... aa 
UCQ g.v. Kléber sas 19OO UFP g.v. Cavalier i. a 
UCR g.v. Desaix - 1.396 UFQ g.v. Hussard ... eae 
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. Mameluck 
. Janissaire ... 


Casque 


. Bouclier 
.v. Fourche as 
. Enseigne Henry ... 


Dague 


Aspirant- Herber : " 
. Cimeterre ... 


Faulx 


. Boutefeu 

. Commandant Bory 

. Commandant Riviere 
. Dehorter ... AF: 
. Francis Garnier 

. Capitaine Mehl 


Bisson 


. Renaudin ... ane 
. Protet 

.v. Magon 

. Mangini 

ho Srp erent Lucas 
. Pluton = 
. Cerbére 

. Casabianca 

. Cassini 

. Henry IV.. 

. Pothuau 

. Latouche- Treville... 
. Amiral Charner 

. Bruix See 
. d’Entrecasteaux ... 
.v. Descartes ... . 
. du Chayla 

. Cassard 

. Friant 

. Foudre 

. Lavoisier .., 

. @’Estrées ... 

. Forbin 

. Surcouf 

.Cosmao ..,, 

. d’Iberville.. 

. Dunois 

.v. La Hire 

.v. Kersaint 

. Zélée 

. Surprise 

. Décidée 

. Bien Hoa ... 

. Vinh Long 

. Duguay Trouin 

. Loiret 

. Drdme 

. Rhéne 

. Garonne ...,. 

. Borda Mike: 

. Ibis... . 

: Vigilante 


Argus 


. Doudart de Lagrée 
. Atlas ULA 

. Bouvines ... . 
. Centaure ... ohne 
wbputtiesicitia., bes 
6, Caudariisss.22, ae 
. Futieux .., 


4398 


> | 397 


| 394 
396 ||, 
394 4 


PAGE | 
399 
398 
395 
394 
397 
397 
396 
394 
395 
397 
394 
395 | 
395 
396 
397 | 
395 
394 | 
401 
400 
399 
399 
395 
400 
395 
395 | 
395 


409 
399 
394 
395 
396 
396 
396 
395 
397 
397 
399 
396 
397 
401 
395 
396 
396 
399 
399 
402 
401 
396 
394 
402 
396 
399 
396 
401 
397 
394 
398 
402 


394 
395 
395 | 
395 


ULG 
ULH 
ULI 
UL] 
ULK 


.v. Goliath ULG 
.v. Samson ULH 


Cyclope 


. Taillebourg 

. Sentinelle .. 

. Estafette .. 

. Jeanne Blanche 

. Vaucluse 

. Infatigable 

.v. Marceau 

. Requin : ES 
. Amiral Trehouart 
. Mehari 

. Admiral Spaun 

. Arpad 

. Aspern 5 e 

. Babenberg 

. Balaton 


Bodrog 


. Budapest .. 

. Chamdaleon 

. Csepel 

.v. Csikés 

. Dinara hips 
. Erzherzog Franz 


Ferdinand UPW 


. Erzherzog 


Ferdinand Max 


.U. Erzherzog Friedrich 
. Erzherzog Karl 


Gada 


. Helgoland URM ne 
.v, Habsburg URN 

. Herkules ... 

. Huszar ae 

. Kaiser Karl VI. 

. Kaiser Franz 


Joseph I. USJ 


. Kaiserin Elisabeth 
. Kaiserin und K6ni- 


gin Maria Theresia 


. Lacroma 

. Lika 

. Lussin : 

. Magnet UTG 

. Miramar. UTM 
. Monarch UTO 
. Novara UTV 


Orjen 


. Pandur 

. Panther UUD 

. Pelikan UUK 
wrola-UUL:, 

. Prinz Eugen 

. Radetzky ... 

. Réka as 

. Saida 

. Satellit 

. Sn Geerg |e vs. 

.v. Scharfschiitze 

. Streiter 

. Szigetvar 

: Titra ¢ 

Y Pangea 7, 
.. legetthioffie" . + +, 
.v. Temes ae 
. Teodo 


401 
394 


385 


385 
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UWK | g.v. Trabant 385 VDH g.v. Druid VDH 389 
UWL | g.v. Triglav 385 VDI g.v. Earl Grey . 389 
UWP | g.v. Turul 385 VDJ g.v. Montcalm VDJ 389 
UWU | g.v. Ulan 385 VDK | g.v. Montmagny 389 
UWZ | g.v. Uskoke 385 VDL g.v. Lady Grey 389 
UXL | g.v. Velebit e 385 VDM | g.v. Quadra 390 
UXS g.v. Vesta UXS $85 VDN g.v. Estevan 389 
UXV | g.v. Viribus unitis 385 VDO g.v. Dollard 389 
UYA g.v. Wien UYA 385 VDP g.v. Newington 390 
UYF | g.v. Wildfang .. 386 VDQ g.v. Aranmore VDQ 388 
UYT | g.v. Zenta 386 VDS g.v. Simcoe é 390 
UYY | g.v. Zrinyi 386 VDT g.v. Acadia zs 388 
VAA l.s. Halifax Dockyard... 315 VDU g.v. Malaspina ... 389 
VAB l.s. Point Grey 316 VDV g.v. Galiano 389 
VAC l.s. Cape Lazo... 313 VDW | g.v. Margaret 389 
VAD ls. Pachena ... bee WAGES VDX | g.v. Lady Evelyn 389 
VAE l.s. Estevan, British VDY g.v. Durley Chine 389 
Columbia | 314 VDZ g.v. Sheba ; 390 
VAF l.s. Alert Bay . 313 VEA s.s. Dalhousie City 389 
VAG l.s. Triangle Island St7 VEB s.s. Corona 389 
VAH l.s. Dead Tree Point . 314 VEC s.s. Kingston ... 389 
VAI l.s. Ikeda Head 315 VED s.s. Toronto VED 391 
VAJ l.s, Digby Island 314 VEE s.s. Hazel Dollar 389 
VAK l.s. Gonzales Hill 314 VEF s.s. Syracuse 390 
VAQ g.v. Sharon My 390 VEG s.s. Rapids King 390 
VBA l.s.: Port Arthur, Ontario 316 VEH | s.s. Chippewa VEH 389 
VBB i.s. Sault Ste. Marie, VEI s.s. Garden City 389 
Ontario | 316 || VEJ s.s. Chicora 389 
VBC l.s. Midland, Ontario . 315 VEK s.s. Macassa 389 
VBD LS Tobermory, Ontario 317 VEL s.s. Cayuga 389 
VBE l.s. Point Edward 316 VEM | s.s. Majestic VEM 389 
VBF l.s. Port Burwell 316 VEN s.s. Turbinia VEN 391 
VBG l.s. Toronto VBG ai7 VEO s.s. Cascopedia... 389 
VBH | Ls. Kingston, Ontario... | 315 VEP s.s. Desola 389 
VBM | ls. Le Pas, Manitoba... | 315 VFA s.s. Princess Adelaide .. 390 
VBN l.s. Prot Nelson, VFB s.s. Princess Mary 390 
Manitoba | 316 VFC s.s. Princess Beatrice ... | 390 
VCA l.s. Montreal ... 315 VFD s.s. Princess Alice Ma 390 
VCB l.s. Three Rivers, Quebec 316 VFE s.s. Princess Charlotte... | 390 
VCC l.s. Quebe 316 VFF s.s. Deliverance 389 
VCD 1.8: Croseal Isle, ‘Quebec 315 VFG s.s. Princess Royal VFG 390 
VCE l.s. Cape Race.. oteeea VFH s.s. Princess May 390 
VCF l.s. Father Point 314 VFI s.s. Princess Sophia 390 
VCG l.s. Fame Point 314 VFJ s.s. Princess Ena 390 
VCH l.s. Point Riche 316 VFK s.s. Tees aks 390 
Vel l.s. Heath Point 315 VFM s.s. Prince John 390 
VCJ l.s. Harrington oo Paes VFN s.s. Morwenna . 389 
VCK l.s, Clarke City... see h BES VFO s.s. Bessie Dollar 389 
VCL ls. Point Amour 315 VFP $.s. Empire (aan. 389 
VCM l.s. Belle Isle ... 313 VFQ s.s. Alberta VFQ 388 
VCN l.s. Grindstone Island. 314 VFR s.s. Province... 390 
VCO l.s. North Sydney, Nova VFS s.s. Boston VFS 389 
Scotia | 315 VFT s.s. Florence VFT 389 
Vor l.s. Cape Bear . 313 VFU s.y. Aquilo ‘ 388 
VCO l.s. Pictou, Nova Scotia 315 VFV s.s. Salvor 390 
VCR l.s. Cape Ray . 313 VFW | s.s. A. W. Perry. ... | 388 
VCS Ls. Camperdown 313 VFX s.s. Lord Strathcona ... | 389 
VCE l.s. Sable Island 316 VFZ s.s. Camosun ... 389 
VCU l.s. Cape Sable soa et B23 VGA s.s. Royal George 390 
wCY l.s. Partridge Island ... | 315 VGB s.s. Royal Edward 390 
VDA g.v. Niobe VDA 390 VGC s.s. Keewatin .. 389 
VDB g.v. Rainbow VDB 390 VGD s.s. Hamonic 389 
VDC g.v. Canada VDC 389 VGE s.s. Huronic 389 
VDD | g.v. Minto 389 || VGF $.S. Saronic ee 390 
VDE | g.u. Stanley... 390 || VGG | s.s. Athabasca... wis HSS 
VDF | c.s. Lady Laurier 389 VGH | s.s. Manitoba ... .. | 389 
VDG g.v. Aberdeen ... 38 VGI s.s. Assiniboia ... 388 
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s.s. Prince Arthur 390 || VJD s.s. St. Albans ... 382 
s.s. Prince George VGK 390 VJE s.s. Cooma ee 382 
s.s. St. Ignace ... «». | 390 VJF s.s. Morinda 382 
s.s. Chelohsin .. 389 VJG s.s. Wyreema ... 383 
s.s. Evangeline... 389 VjJi $.S, Suva ee 382 
s.s. Halifax a +» | 389 || VKA | g.v. Australia VKA 381 
s.s. Everett G. Griggs... 389 VKB g.U. Brisbane VKB 382 
s.s. Douglas H. Thomas 389 VKC g.v. Melbourne VKC ... 382 
s.y. Solgar ; eset} 300 VKD_ | g.v. Sydney VKD wan tl 382 
s.s. Princess Maquinna 390 VKE g.v. Encounter... 382 
s.s. Ontario No. 1 390 VKF g.v. Pioneer VKF 382 
S.s. Seal... ae 390 VKG g.v. Protector .., 382 
s.s. Noronic 390 VKH | g.v. Warrego .., 383 
s.s. Venture... 391 VKI g.v. Yarra VKI 383 
s.s. Yarmouth VGY 391 VKJ g.v. Parramatta 382 
s.s. Princess Patricia ... 390 VKK | g.v. Derwent VKK 382 
s.s. Kulambangra 382 VKL | g.v. Torrens : 382 
s.s. Levuka : 382 VKM | g.v. Swan ae 382 
s.s. Kyarra 382 VKN | g.v. Navy Office 382 
s.s. Kanowna ... 382 VKO g.v. Cerberus... Bribe: oe 
S.S. Karoola 382 VKP g.U. Flinders Island Base 382 
S$. Bombala .. 382 VKQ | g.v. Garden Island Base 382 
s.s. Willochra ..., 383 VKR | g.v. Cockburn Sound Base 382 
s.s. Warilda 383 VKS g.v. Port Stevens Base... 382 
s.s. Wandilla -... 383 VLA l.s. Awanui Radio ots 8 
s.s. Grantala so | 382 VLB’ | 1s. Awarua Radio 338 
g.v. Western Australia... | 383 VLC ls. Chatham Island ,.. 338 
s.s. Dimboola ... ose, | 1382 VLD 1s. Auckland Radio ., 338 
s.s. Kapunda 382 VLE s.s. Maheno s 473 
s.S. Katoomba... 382 VLF s.s. Tofua i 473 
s.s..Canberra 382 VLG s.s. Maunganui... 473 
s.s. Indarra. 382 VLH s.s. Hauroto 472 
s.s. Fiona 382 VLI s.s. Aorangi 472 
g.v. Stuart 382 VLJ s.s. Wahine 473 
s.s. Montoro 382 VLK. s.s. Makura 473 
s.s. Mataram 382 VLL s.s. Talune 473 
s.s. Matunga 382 VLM s.s. Moeraki 473 
SSW yandra. +i. 383 VLN s.s. Manuka 473 
s.s. Victoria VH 383 VLO s.s. Moana 473 
s.s. Ulimaroa 383 VLP s.s. Manapouri 473 
s.s. Wimmera ... 383 VLQ s.s. Warrimoo ... 473 
ls, Adelaide Radio 305 VLR s.s. Marama 473 
l.s. Brisbane Radio 305 VLS g.v. Hinemoa 473 
l.s. Cooktown Radio .., 305 VLT s.s. Maitai 473 
l.s. Darwin Radio 305 VLU s.s. Atua 472 
l.s. Esperance Radio .., 305 VLV s.s. Navua ao <5 1AgS 
i.s. Port Moresby Radio | 306 VLW | Ls. Wellington Radio... 338 
l.s. Hobart Radio 306 VLX ¢.s. Tutanekai .., roth i? ge) 
L.s.. Thursday Island VLY s.s. Paloona : 473 

Radio | 306 VLZ s.S. Maori VLZ... 473 
l.s. Flinders Island Radio 305 VMA | s.s. Arahura 472 
ls. Melbourne Radio ... | 306 VMK | s.s. Mokoia 473 
ls. Geraldton Radio ... 305 VMM || s.s. Monowai 473 
l.s.. Broome Radio 305 VMP s.s. Pateena 473 
ls. Perth Radio 306 VMT | s.s. Tarawera ... 473 
l.s. Macquarie Island VNA | s.s. Ludwig Wiener 481 

Radio | 306 VNC l.s. Capetown ... 343 
ls. Rockhampton Radio | 306 || VND | Ls. Durban _,.., 343 
ls. Sydney Radio 306 VOA | Ls. Battle Harbour 313 
l.s. Townsville Radio... | 307 || VOB ls. Venison Island ,., 317 
l.s. Wyndham Radio ... | 307 VOC l.s, American Tickle .., 313 
l.s. Mount Gambier VOD...| 1.s: Domino” .,. ion 1 BE 

Radio | 306 VOE l.s. Grady, Labrador ,.. 314 
ls. Roebourne Radio... |. 306 VOF l.s. Smokey. Tickle ao [RTO 
s.s. Riverina : remblaaO2 VOG I.s, Holton, Labrador... 315 
s.s. Westralia ... 383 VOH | Ls. Cape Harrison a3 
s.s. Zeelandia VJC 383 VOI 1s. Makkovik ... 315 


PAGE 

VOj ls. Fogo ae .. | 314 || WAW 
VOK | s.s. Adventure,VOK ... | 388 | WBA 
VOL s.s. Algerine ... | 388 || WBB 
VOM | s.s. Bellaventure 389 || WBD 
VON s.s. Beothic ... 389 || WBF 
voo s.s. Bonaventure vo” 389 || WBG 
vor s.s. Bruce} . | 389 || WBH 
VOR | s.s. Kyle . | 389 || WBK 
Vos S.S. gcc .. | 389 || WBL 
vVoT s.s. Nascopie ... . | 390 

VOU s.s. Eagle VOU]. .. | 389 | WBM 
VOW | s.s. Newfoundland 390 || WBN 
VOX | s.s. Neptune VOX  ... | 390 || WBO 
VPA l.s. Demerara ... 311 || WBP 
VPB l.s. Colombo Radio 317 | WBR 
VPC Is. Port sagan 320 || WBS 
VPD ls. Suva be 321 || WBT 
VPE l.s. Labasa 321 | WBU 
VPF ls. Taveuni 321 || WBV 
VPG ls. Accra 327 | WBW 
VPH | Ls. Jamaica (Bowden) _ 312 | WBX 
VPI ls. Aden Radio 312 | WBZ 
VPJ l.s. Berbera Radio 312 | WCA 
VPK_ | Ls. Cocos 318 | WCB 
VPL | Ls. Trinidad 313 || WCC 
VPM /|lLs. Tobago. 312 | WCD 
VPN | Ls. Nassau, Bahamas... | 312 | WCF 
VPT l.s. Malta Island . 336 | WCG 
VPU l.s. Sierra Leone 343 | WCH 
VPY l.s. Lagos 339 || WCI 
VPZ ls. Zanzibar 357 

VOB ls. Sandakan ... -- | 339. || WCM 
VOE l.s. Pemba, Zanzibar ... | 357. | WCN 
VRE s.s. Nile ea | 464 | WCR 
VRG | s.s. Mexico City | 464 || WCT 
VRH | s.s. Energie . | 388 | WCX 
VTD l.s. Diamond Island | 31r || WCY 
VTJ Ls. Jask = | 311 || WCZ 
VIM ls. Mergui ‘eis 311 || WDA 
VEP l.s. Port Blair ... 311 | WDB 
VTR_ | Ls. Rangoon Radio 311 || WDC 
VTIT l.s. Table Island 312 || WDD 
VTV l.s. Victoria Point 312 || WDE 
VUB g.v. Dufferin 388 || WDI 
VUC g.v. Hardinge ... 388 | WDJ 
VUD g.v. Northbrook 388 | WDK 
VWB | l.s. Bombay Radio 31r || WDL 
VWC | lL.s. Calcutta Radio 311 | WDM 
VWK | I.s. Karachi Radio 311 || WDN 
VWM | l.s. Madras Radio 311 | WDO 
VWS | Ls. Sandheads... 311 || WDP 
WAA | s.s. Alameda 488 | WDR 
WAB || s.s. Admiral Evans 488 || WDS 
WAC | s.s. Chicago WAC 491 || WDT 
WAD | s.s. Victoria WAD 508 | WDU 
WAE | s.s. Edith F 494. WDV 
WAF | s.s. Admiral Farragut... 488 

WAH | s.s. Dora , 493 | WDW 
WAI | s.s. Latouche 498 | WDY 
WAJ | s.s. Jefferson WAJ 497 || WEA 
WAL | s.s. Santa Ana... 505 || WEB 
WAN | s.s. Northwestern 502 | WEC 
WAO || s.s. Dirigo 493 | WED 
WAR +) °S.5i Soci WAR 493 | WEE 
WAS | s.s. Admiral Sampson... | 488 | WEF 
WAU | s.s. Dolphin WAU 493 | WEG 
WAV | s.s. Seward 506 | WEH 


. Admiral Watson ... 
. Santa Clara WBA.. 

. Santa Cecilia oe 

. Santa Cruz WBD.. 

. Boston WBF oes 
. Iroquois WBG__ .. 
. Chippewa WBH ... 


. Breakwater 
. Buffalo, New York | 
State 

. Redondo ... ae 

. Benton Harbour ... 

. Nann Smith 

. Hermosa 

. Bertha : 

. Baltimore, Maryland 

. Binghamton 

A Hoboken, N. Jersey 
.s. Cabrillo - 

. Burrwood ... 

. Dover, New Jersey” 


. Glory of the Seas . 
. Tionesta ... ~ 

. Juniata WCB 

. South Wellfleet 

. Octorara 

. Favorite... 

. Brooklyn, New York 
.s.. Boston WCH os 

. Newport, Rhode 


Island WCI 


. Calumet, ae 

. North Land WCN.. 

. Harvester (The) ... 
. Theodore Roosevelt 

. Cleveland, Ohio 

. Cape May ... 

. Illinois WCZ 

. Pere Marquette 

. Pere Marquette 19 

. Pere Marquette 17 

. Pere Marquette 18 

. Pere Marquette 20 

. City of South Haven 
. Lakeport = 
. Lakewood . 

. Lakeland ... : 
. Duluth, Minnesota. 

. Ann Atbor No. ¥ 

. Ann Arbor No. 4 ..- 
. Ann Arbor No. 5. 

. Detroit, Michigan... 

. City of Grand Rapids 
. City of Chicago «+. 
. Puritan WDU 
. City of Benton 
Harbor | 
. Holland WDW_ .. 
. Lydonia 

: City of Cleveland lil 
. City of Mackinnac = 
. City of Detroit II. 

. Western States 

. Eastern States... 
. City of Detroit ie 

. City of St. maar nts 

. City of Alpena Il. 


aoe 
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s.s. Nyack oh 502 WHE | Ls. Philadelphia WHE 351 
s.s. Minnesota WEK . 500 WHG | s.v. W. B. Flint 508 
s.s. E. G. Crosby - | 494 || WHH | s.v. St. Frances 505 
s.s. North American ... | 501 || WHI | I.s. New York NY Fa Lc .ce gh SORE 
s.s. South American WHK | Ls. New Orleans WHK. | 351 
WEO | 507 WHL | s.s. Ventura... «ss | 508 
ls. El Paso, Texas 347 || WHM | s.s. Sonoma WHM 507 
s.s. Col. James M. WHO | s.s. Colon WHO 492 
Schoonmaker | 492 WHP || s.s. Mariposa ... os | 499 
s.s. William P, Snyder 509 WHQ | Ls. Mackinac Island ... | 349 
s.s. William P. Snyder, WHR | s.s. North Star WHR 502 
Jun. | 509 | WHS || s.s. Adeline Smith 488 
s.s. Shenango WET 506 || WHT || s.s. Whittier 509 
s.s. Wilpen Es ‘S00 WHW | s.s. Mackinaw ... 499 
s.s. Marquette and | || WHX | s.s. Humboldt . 496 
Bessemer No. 1 | 499 WID s.s. Charles E. Harwood 491 
s.s. Marquette and | WIE s.s. Edward L. Doheny | 494 
Bessemer No. 2 | 499 WIF s.s. Herbert G. Wylie... | 496 
s.s. Alvina 3 Pe Ae hots WIG s.s. Norman Bridge 501 
s.s. Ashtabula WEZ 489 WIH s.s. C. A. Canfield 490 
s.s. Georgia WFA 495 WII ls. Belmar BE eee 5 
s.s. Alabama WFB 488 WIM | s.s. Northern Pacific ... | 501 
s.s. Indiana WFC 497 WIR | s.s. Great Northern 495 
s.s. lowa WFD 497 WIS s.v. E. R. Sterling ‘cahipraQ4. 
s.s. Carolina WFE 49r || WIT s.s. United States WIT | 508 
ls. Fort Worth 348 || WJX | Ls. Jacksonville, 
s.s. Arizona... - | 489 | Florida} 349 
s.s. Virginia WFH 508 WKA | s.s. Alaskan 488 
s.s. Chicago WFI 491 WKB | s.s. Arizonan ., 489 
s.s, Christopher WKC || s.s. Californian WKC.. 490 
Columbus § 491 WKD | s.s. Dakotan Re ey ee 
Ls. Frankfort, ae 348 WKE | s.s. Kentuckian 498 
SS, Sheboygan .s | 506 WKF | s.s. American ... 489 
Ls. Fort Morgan, WKG || s.s. Georgian WKG 495 
Alabama | 348 WKH | s.s. Honolulan ... 496 
s.s. Eastland .. vee | 494 WKI | s.s. Isthmian 497 
s.s. City of Erie 491 WKJ | s.s. Iowan 497 
‘s.s. City of Buffalo 491 WKK | s.s. Kansan 497 
s.s. State of Ohio 507 WKL | s.s. Mexican 500 
s.s. Seeandbee ... 506 WKM | s.s. Minnesotan 500 
s.s. Manitou WFW ... | 499 WKN | s.s. Montanan ... 501 
s.s. Missouri WFX 500 WKO | s.s. Oregonian ... 502 
s.s. Sialia 506 WKP | s.s. Pennsylvanian 503 
s.s. City of Seattle 492 WKQ | s.s. Ohion ene 502 
s.s. Delhi ¥ eng S403 WER. (ss: Panaman..:. 503 
s.s. Spokane ... | 507 || WKS | s.s. Columbian WKS . 492 
ls. Tuckerton, New || WKT | s.s. Texan col 5OF 
Jersey | 353 || WKU | s.s. Hawaiian ... 496 
ls. Grand Haven -» | 349 |} WKV | s.s. Virginian WKV 508 
s.s. Curacgoa | 493 || WKX | s.s. Missourian 500 
l.s. Grand Marais 349 || WKY | s.s. Nebraskan | 501 
s.s. Santa Rosa 506 | WKZ | s.s. Nevadan , vend He OT 
ls. Chicago 347 WRAL OY So W abiva 2.9) 4 i. one 1 OO 
s.s. President ... 504 WLB | s.s. Beluga : ‘ 489 
s.s. City of Puebla 492 WLC | és. New London, 
$.s. Governor. ... vey | 495 Connecticut | 351 
s.s. Senator | 506 WLD | Ls. Ludington, eee 349 
s.s. Congress | 493 WLI s.s. Iaqua 496 
| s.s. Umatilla | 508 || WLN | Ls. Newton, Massa- 
l.s. Galveston ... 349 | chusetts | 351 
s.s. Queen WGX 504 WMA | s.s. Multnomah at SOT 
s.s. City of Topeka | 492 WMB | 1.s. Mobile, Alabama ... | 350 
c.s. Guardian ... 495 WMC | s.s. William Se ati oe | 509 
ls. Cape Hatteras... | 347 WME | ls. Milwaukee .. « | 350 
Ls. New York WHB ... | 351 WMF | s:.s. Celilo Ss 491 
s.s. Columbia WHC ... | 492 WMI s.s. Minnesota WMI 500 
Ls. New York City WHD) 351 WMK | s.s. Hyades_... a. | 496 
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. Lurline 

. Hilonian 

. Enterprise ... 

. Wilhelmina 
ee nae 

. Man 

: Gcteral Hubbard .. 

. Manitowoc.. 

. Manistique... 

parGiter nein 9s sce 

. Oliver J. Olson 

. Carlos 

. Windber 

.s. Nushagak . 

. Lyra WNE | 

. George W. Fenwick 
. Lewis Luckenbach 
. Leelanaw ... Ss 
. Navajo WNJ 

. Al- Ki : 

. Diamond Head 

. Damara 

. Pleiades 

. Kvichak.. 

.s. New York WNT . 

. New Orleans WNU 
. Portland 

. San Ramon 

. Northland WNX . 

. St. Helens . fa 
. Samson Wos 

. Venetia 2 

. Santa Cruz WPA.. 

. Tyee Junior 

. Tampa, Florida 

. Independent 

. Kingfisher ... 

. Zapora 

. Ensenada, 


. Starr eS va 
. Columbia WPW ... 
. Oneonta 
~Wallula=*.;. 

. Joseph Pulitzer 

. Camino ne she 
. Edgar H. Vance ... 
. Greenwood... 

. Speedwell ... 

. Yosemite ... 

. Henry T. Scott 

. Berlin WRB 

. J. B. Stetson 

. Paraiso 

. Aroline 

. Riverside ... 

. Isle Royal .. 

. Roanoke ... 

. Santa Clara WRS.. 
.s. Geo. W. Elder baa 
. Port Arthur, Texas 
Alliance 3: 

. F. A. Kilburn 

. Ashtabula ... 

. Siasconset . 

. Stanley Dollar... 
. Sea Gate, New York 


Porto Rico 


PAGE 
499 


| 496 


494 
599 
499 
499 
495 


. Grace Dollar 
. Norwood ... 
. Sault Ste Marie, 


Michigan 


. John A. Hooper ... 
. Sagaponack 

» Savville ~ Jn. 

. Robert Dollar 

. Centralia 

. Coronado ... 

.vu. Reuce = 

Ot Nicholas | 

. Miami, Florida 

. Fort Bragg 

. Savannah ... 

. Willamette 

. Klamath 

. Virginia Beach... 
. Erskine M. Phelps... 
.s. Argyll WTB See 
. Lansing 

. Oleum 3 

. Roma WTE 

. Santa Maria WTE.. 

. Santa Rita WIG. 

. Washtenaw 

. J. A. Chanslor 

. W. S. Porter 

. Wm. F. Herrin 

. Frank H. Buck 

. Scranton, 


Pennsylvania 


. Segundo (EI) 
. Richmond ... SRE 
Col. BE. L.Drake-te. 
. Atlas WITT sink 
.v. S| O, GotNo. of ae 
. Captain A. F. Lucas 
. Maverick ... a 
. Asuncion WIX ... 
iS. 0. Coc Nowgg aa 
. Fort Andrews 
. Fort Hancock, 


New Jersey 


. Fort H. G. Wright... 
. Fort Leavenworth 


WUD 


. Fort Levett 

. Fort Monroe WUF . 
. Fort Monroe WUG 
. Fort Omaha 

. Fort Riley, Kansas" 
. Fort Sam Houston 
. Fort Stevens 

. Fort Totten 

. Fort Wood 

. Fort Worden on 
. Fort Winfield Scott 
. Washington WUP.. 
. Washington WUQ — 
. Fort Leavenworth 


WUV 


. Fort Terry, New 


aie 


. Circle City .. 
.6. Fairbanks, ‘Alaska.. ree 
.s, Fort Egbert : 


353 


495 
353 


348 


348 
348 


348 
348 
348 
348 
348 
348 
348 
348 
348 
348 
348 
348 
353 
353 


348 


348 
354 
354 
354 
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L.s. Fort Gibbon, Alaska | 354 | WYI s.t, Captain Chas. W. 
ls. Fort St. Michael pa toad Rowell | 490 
lis. Kotlik ee peck de 355Ce WwW YY s.t. General A. M. 
ls. Nome, Alaska epee ee Randol | 495 
Ls. Nulato et 355 || WYK | s.¢. General Harvey 
l.s. Petersburg, Alaska 355 Brown | 495 
lis. Wrangell ... 355 || WYL | s.t. General R. B. Ayres | 495 
ls. Fort Frank.. --» | 356 || WYM | s.¢. Captain James 
l.s. Fort Hughes. aes. Ht B50 Fornance | 490 
ls. Fort Mills ... --- | 357 || WYN | s.t. Reno 505 
l.s. Davao cee «+ | 356 || WYO | s.t. Major Evan Thomas 499 
ls. Fort Drum 356] WYP | s.¢. Captain Barrett ... | 490 
ls. Fort Wm. McKinley 357 || WYT | s.t. Captain A. M. 
ls. Fort Wint . | 357 Wetherill | 490 
l.s. Jolo aa «+. | 357 || WZG | -U.s.'Fort De Russy ¢ «.".355 
ls, Malabang ... «s+ | 357 || WZH | Ls. Fort Schafter es 55 
l.s. Manila oe eal SRN lis. Veracruz de Vera- 
1.s. Puerto Princesa ... | 357 cruz | 337 
ls, Zamboanga Pe tc Gy alee, ed»: l.s. Campeche ... «avi S40 
l.s. Cuyo 356 || XAC l.s. Payo Obispo a Seae ide: 


ls. San José, Mindoro.. 357 || XAD | ls. Isla Maria Madre ... | 337 
s.s. China WWA face WeAQT Bil AE, ls. Mazatlan de Sinaloa | 337 


s.s. Beaver WWB we 1 489°) XAE ls. S. José del Cabo ... | 337 
s.s. Bear WWD --- | 489 || XAG _ | 1.s. S. Rosalia de la 
s.s. Manchuria... wee | 499 Baja, eee BE VA 
SS.eGity- of Para veri 492 NO SAHS tos Guaymas-... eo ae 
s.s. City of Sydney 492 || XAI ls. Taxpam de Ver a 
s.s. Newport WWH ... | 501 ||8ete | cruz | 33? 
s.s. Pennsylvania WWl1 503 | XBA s.s. San Bernardo Sale oe 
s.s. Peru WWJ ar | 503 Hi sSDb | s.s. Mexico XBB RNs Gy 710 
s.s. Korea ae -- | 498 || XBC s.s. Mexicana ... SPA oe Ve: 
s.s. San José... ee OR gil oso eD s.s. San Antonio Ppwly eee 
s.s. San Juan WWM ... | 505 || XBF s.s. Korrigan III. seer dye 
s.s. Mongolia WWN ... | 501 || XBH s.s. Matzatlan ... a 472 
s.s. City of Panama ... | 492 || XCA s.s. General Zaragoza... | 472 
s.s. Aztec aes wes! 409% XNP l.s. Canton ea seurt 3TF 
S.s. Rose City ... see 1 SOSH OVE | 2S. Foochow . ... 318 
s.s. Kansas City ca (4S. TH ERSG l.s. Woosung, Kiangsu | 318 
s.s. Siberia ote ast al eDOOU a YA. s.s. Singapore ... mag shatns 
g.v. Bulford ... eee OO se Ya s.s. Manchester 
g.v. Crook at oes | 493 Corporation | 442 
g.v. Dix.. ve LAOS «oY YC s.s. Anglo- Mexican ot AT 
g.v. Kilpatrick .. caep400r1 YY s.s, Vaderland .. Sane. iy, 
g.v. Liscum ae sca AOOs1. Y VED s.s. Lapland ... act NAO. 
g.v. Logan ute cee A OO NL s.s. Zeeland YYF Hele ASO 
g.v. Meade Be -». | 500 || YYG | s.s. Virginia YYG BARE fy 
g.v. McClellan ... --- | 500 || YYH | s.s. Anglo-Californian... | 421 
g.v, Merritt ae Pee peSOOs tt Ye s.s. Bloodhound mt AaS 
g.v. Sheridan ... bee SOGOU ow Vi) s.s. Austrian Prince ... | 423 
g.v. Sherman ... «ss | 906 |) Y YI. 1 s.s. Moorish Prinee< .... | 444 
g.v. Sumner... caer ROP POY Vi s.s. Kashgar... seo? | 430 
g.v- Fhomas::, .;. .-. | 508 | YYM | s.s. Welsh Prince eed ue oe: 
g.v. Warren aoe PR SE eel oy as s.s. Siamese Prince... | 453 
c.s. Burnside ... ..» | 490 || YYO s.s. Moyune ... S04 (44S 
g.v. Joseph Henry ove, 1-407 Ih YYO s.s. Chipana ,.. BARA AY a9) 
g.v. Navesink ... wo. | 507 1 YYR || sis. Almora ae soe Veda? 
g.v. General Royal T. ay S S.s. Cabotia... ier des 
Frank | 495 || YYT | s.s. Orthia ing 447 
g.v. General S. N. Mills | 495 || YYU | s.s.’City of Newcastle. 428 
g.v. Major Samuel YYV_ | s.s. City of Cairo leas 
Ringgold | 499 || YYW | s.s. Knowsley Hall ... | 440 
g.v. General Henry J. YYVY_ (sisi Bay State ... oes | 424 
Hunt | 495 || YZA s.s. Clan Colquhoun ... | 428 
g.v. General Henry Knox | 495 || YZB s.s. Clan Sinclair wee | 420 
g.v. General E.O.C. Ord | 495 || YZC s.s. Glenshiel ... did 435 
s.t. General Robert YZE Ss. Luscanias.,; we» | 456 


Anderson | 495 || YZG s.s, Clan Urquhart... | 429 


THE FUNCTION OF THE EARTH IN 
RADIOTELEGRAPHY.* 
By Dr. J. A. Fremine, F.R.S. 


N this period of enforced inactivity for all loyal radiotele- 
[ crsoniaes except those actually engaged in the field of war, 

we can perhaps best utilise the time by turning our attention 
to some purely scientific questions connected with it. I desire on 
this occasion to invite your consideration of the question of the 
Function of the Earth in Radiotelegraphy. 

Even if we leave out of account the two opposed opinions as 
regards the relative advantage of earthing the antenna or using 
an insulated balancing capacity there still remains the well-known 
fact that the nature of the surface of the earth, whether sea or soil, 
in between the sending and receiving stations exercises a very 
sensible effect. It is well known that_in certain districts there is 
a very considerable wave attenuation due to the nature of the 
ground. Thus Dr. L. W. Austin has pointed out as a result of 
certain careful measurements that it was found that the soil to 
the north and north-east of Newport, Rhode Island, U.S.A. shows 
a very large absorption. During experiments made in I9QI0 
between Brant Rock Station and a United States cruiser, Bir- 
mingham, 45 miles away, measurements were made of the received 
currents when waves of 1,000 metres and of 3,750 metres were 
sent out, the sending antenna current being in both cases about 
27 ampéres. The received currents were found to be 1,050 
microampéres for the short wave and 1,000 for the long wave. 
Calculating from the well-known inverse distance law, these 
received currents should have been 5,400 and 1,550 microampéres 
respectively. In other words, the received current due to the 
1,000 metre wave was only about 1/5th of what it should be, 
whilst the 3,750 metre wave had an amplitude in fact rather 
‘over the calculated value. This shows clearly that there is an 
absorption of 95 per cent. of the signal energy, taking the latter 
to be proportional to the square of the current in the receiving 
antenna. 


* An Address deiivered to the Wireless Society of London, November 
13th, 1914. 
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In the very earliest days of radiotelegraphy it was noticed that 
the waves of 100 metres or 300 ft. wave-lengths gave much better 
effects over sea than over land, and that even the effects of rain 
on the ground were perceptible. It was found in the South 
African War, when attempts were made to employ radiotele- 
graphy over the veldt, that apparatus which worked well between 
ship and shore over 50 miles or more seemed curiously inefficient 
over very dry land. 

The cause of this, and the theory of it, has been fairly well 
known for many years, but it may be of interest to some of our 
members to present this theory in a simple form. Let us then 
consider, in the first place, the propagation of a plane electro- 
magnetic wave over a conducting surface. Let us suppose 
that this surface is flat and extended infinitely in all directions 
and made of a material of resistivity p or conductivity o and 
magnetic permeability u. If then an electromotive force is applied 
at the surface along any line it will create a current in the material 
and then will be electric and magnetic forces in the interior. Let 
C be the current density at any point and let E and H be the 
electric and magnetic forces. These quantities are connected 
by certain equations. 

First let me explain two preliminary points. 

If C is the current at any depth, x, then the current at any 


slightly greater depth ¥+é6¥% must be Cx provided that 6¥ 


is so small that the decrease in current is uniform. 

In the next place let us suppose that the current is an alter- 
nating current of frequency, m, and let 2™=p. Then the usual 
way of representing the time variation of the current is to write 
C=C, Sin pt where C, is the maximum value during the period. 
It is, however, for mathematical reasons more convenient to say 
that. C is proportional to the real or horizontal step of the 
vector C,«~i#t where j7=/—1 because this function is equal to 
C,(Cos pt—j Sin pt). The reason for this is because we have 
then a simple expression for dC/dt, or the time variation of C, 
which may be written C, since it is clear that C=7pC. 


One other matter must be explained. 

If we have any vector such as magnetic force H or current 
distributed in any way in a field and we draw a line in that 
field, we can resolve the vector along the line at every point and 
sum up the product HCos@ds, or take f HCoséds all along the 
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line. This is called the line integral of the vector. Also the 
line integral taken round a small area and divided by the area, 
is called the Curl of the vector. 

Thus if we take a small rectangle whose sides are 4%, 6y, 


and if the current along y at O is Cand along y at P is coe, 


then the line integral is 
dC dC 
C-——5 — Coy = — 
{Sansa #) YC a 


and the area is 6¥.6y, and therefore the Curl is ee 


This Curl is a vector perpendicular to the plane of C. We can 
also take the Curl of a Curl, called Curl. Thus, if the current is 
in the direction of the axis y, the Curl is in the direction of the 
axis s, but negative. Hence the Curl of the Curl is 


2 
(Curl ©) 52 —[ Cur cf (Curl O)ex ]o2+3x02— a (Cunt jf 


We can now write down the equations connecting EF 'E and H. 
We have 
By Ohm’s law: E=Cp. 
By Faraday’s law: —~H=Curl E. 
By Ampére’s law: 47C=Curl H. 
Eliminating E and H, we have 


aC 
“C= —Cu rl je 
But C= =jpC where nies Hence we have 
x 27) (2) (+1) coe If (21)2h? — a? 
p 


we can write this 
2 


aC 

Gat (a+ 74)?C. 

The solution of this differential equation is C= C,e-axe—dax 
where C, is the current density at the surface. This shows us 


that at a depth w= ‘the current is «~1=0°368 of its value at the 


surface and at a depth 4/a it is e¢~‘ or about 2 per cent. of its value 
at the surface. Hence the current is practically confined to a 


2 i. 
skin of thickness 2) — = 636 where ¢=1/p. 


Hence the skin is thinner the greater the frequency, the conduc- 
tivity and the permeability. It is therefore thinner for an iron 
wire than for a copper wire. 


We can easily calculate by our formula the depth to which 
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the current penetrates. Suppose the frequency =10°, and that 
the material is copper, then p=1600 and #=1. Hence 


I praeret 

au ion 157 
Therefore at a depth of 1/157th of a centimetre or about 1/16 of a 
m.m. the current has a value of 0°368 of that at the surface. | 
Hence at four times that depth, or about } m.m. it has only 2 per 
cent. of the value at the surface. If, however, the material is 
iron, then we must put 

p = 10,000 and [ « = 900 say and aM f= 785; or a5 mm. | 

Hence at 1/50th of a m.m. the current would have a value of about 
2 per cent. of that at the surface. In other words, the thickness 
of the current’s skin for iron is only about 1/13th of that for 
copper. 

We can illustrate by a simple experiment this concentration 
of a high-frequency current at the surface of a conductor. An 
oscillatory circuit is set up having a gap in it which can be 
bridged by various spirals of copper, brass, iron or galvanised 
‘ron of the same size. Alongside a cymometer circuit is set up. 
If then we tune the cymometer circuit to the oscillation circuit, 
the Neon tube will glow equally brightly whether we use the 
copper, brass or galvanised iron spiral, but it hardly glows at all 
‘¢ we use the iron spiral. This shows that the current is chiefly 
confined to the thin zinc coating of the galvanised iron. 

The moral of this is that a very thin coating of zinc or copper 
or jron nullifies the magnetic permeability as far as H.F. currents 
are concerned. 

Now let us apply this to electric waves travelling over the 
earth’s surface. The materials of which the earth’s crust is made 
are mostly very good insulators if dry. Such materials as quartz, 
felspar, mica, carbonate of lime, silica, and marble are extremely 
good insulators in themselves. The conductivity of, the earth’s 
crust materials near the surface is almost entirely due to moisture 
or oxide of iron. This makes the materials conductive dielectrics. 
In our equations we have, therefore, not only to take account of 
4 conduction current C, but of a dielectric current which 1s 
expressed by dD/dt where D is the electric displacement, and 


D= a E by Maxwell’s theory. The total current C' is then 


4 
dD HUdE ; 
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where k = K/4r. Let s= conductivity, then C=Es by Ohm’s law and 
E varies in simple harmonic manner we have E = 7pE. Hence 
Ci = (s+ 7pk)E. 
Accordingly the Maxwell equations take the form 
—uH=CwlE 
and 47 (s+ 7pk) E = Curl H 
l’rom what we can easily find that 
4rf@(stjpk) E= —Cwl2? E=a?E 
Or 4ru pj (St+ipkh) E=A°E 
or (27)? 7+ 1)? wn (s +7pk) E= A? E 

This is a more difficult equation to solve, because if the 
material is a dielectric conductor we cannot assume that there is 
no variation of current along the surface as we did in the case of 
the good-conducting metallic surface. The solution of the equa- 
tion is, however, given in my book ‘‘ Principles of Electric Wave 
Telegraphy,’’ following the lines of a solution by Zenneck. 

Hence two questions are involved—viz., in what distance 
along the surface will the wave amplitude fall to 1_¢ of its value at 
the origin; and, secondly, in what distance measured downwards 
into the surface will the amplitude be diminished to 1_¢ of that ae 
the surface? In other words, what is the effective skin thickness ? 
Now clearly this will depend upon the numerical values of Bowes 
and Kk. 

We can take the permeability in the case of all soil materials 
to be unity, and we can take the conductivity of air to be zero 
and dielectric constant of air to be unity. Some years ago I 
published a translation and commentary on Zenneck’s Paper in 
Engineering. It would occupy too much time to go through it in 
detail, but the results may be given briefly as follows :— 

Suppose we take a short wave, Say, 1,000 ft. or 300 metres 
in length, then we can calculate the rate at which the amplitude 
falls off horizontally and vertically downwards provided we ascribe 
various possible values to s=the conductivity and K=the 
dielectric coefficient. The values of s and K are only known very 
roughly for sea and various kinds of soil, but as a first approxima- 
tion they may be taken as varying from 1 ohm per metre cube 
for sea water to 10,000 to 100,000 ohms per metre cube for dry 
soils. With regard to these figures, it is necessary to make some 
correction in the light of recent knowledge. 

It is clear that the values we must take for s and K must be 
those appertaining to frequencies of the order of one million or 
so and not the steady or low frequency values. 
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About three years or so ago I communicated a Paper to 
the Institution of Electrical Engineers containing results of a 
long research by me, aided by my former assistant, Mr. Dyke, 
in which we described the effect of frequency on conductivity and 
dielectric coefficients for such ranges of frequency as is covered 
by telephonic work. We found that for alternating currents the 
conductivity increased with frequency nearly in a linear ratio. 
In some cases the value of the conductivity was more nearly 
expressed by a quadratic functionof the frequency, s=a+ bn+cn’. 
Shortly after that an 1857 Exhibition Scholar, Mr. Bairsto, began 
to work in my laboratory and the writer suggested to him 
as a research to continue this work for higher frequencies, 
under the idea that this conductivity would prove to reach a 
maximum for a certain frequency. Mr. Bairsto found that for 
such dielectrics as slate, marble, and other materials the conduc- 
tivity had a maximum for a particular frequency which is always 
high and near that used in radiotelegraphy. This maximum con- 
ductivity is always vastly greater than the ordinary conductivity 
for steady currents, or even for currents of telephonic frequency. 

The soils and earth-crust materials are therefore much better 
conductors for H.F. currents of radiotelegraphic frequency than 
for ordinary low-frequency currents. This conductivity is a true 
conductivity and means a dissipation of energy. 

To give some idea how these values compare with those at 
lower frequencies, I may mention that I found dry slate at a 
frequency of g20 to have a conductivity of 50,000 bimhos, at 
3,000 133,000, and at 5,000 204,000 bimhos, whereas at 2,500,000 
it has a conductivity of 2,500,000 bimhos.* It is clear, therefore, 
that enormous errors would be committed if we attributed to 
the earth’s crust materials merely their steady current or low 
frequency conductivities. 

Suppose, then, we consider a plane wave advancing normally 
to a horizontal surface. If the material of which the surface is 
made is a good conductor, the electric force in the wave plane 
will be normal to the surface. If, however, it is a dielectric 
conductor having not very great conductivity the electric force 
will not be normal, but will have a component along the surface. 
Imagine an oscillator placed on the surface of the earth and let 
us consider the material of which the earth is made to be first 
as good a conductor as copper and then gradually to change, 
ee eo 


* One dimho is the conductivity of one million megohms. 
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diminishing in conductivity until it becomes as good an insulator 
as sulphur. Let us consider what would be the effect on a wave 
propagated over that surface. 

‘Tf the ‘earth’? were a good conductor—say, as good as 
copper-—the wave would penetrate very little into it. It would 
skim over the surface and there would be no electric current or 
electric force at any depth greater than a fraction of a millimetre 
in the earth. Hence there would be no dissipation of energy, 
and therefore no loss of ampiitude except by reason of the diver- 
gence of the wave from its centre. 

If, on the other hand, the earth were a good insulator—as 
good, say, as sulphur—then the wave would pass right into it, 
but as there is no conductivity there would be no dissipation of 
energy and no loss of wave amplitude except that due to the 
divergence from a centre. It is, therefore, easy to see that for 
some intermediate kind of ‘‘earth’’ which has conductivity as 
well as dielectric constant there would be a maximum degree of 
absorption, or wave-weakening, due to dissipation of energy in 
the earth. 

Now the mathematical theory confirms this and shows that 
as regards the longitudinal attenuation the wave weakening 
depends on s and K and , or on the frequency, dielectric constant, 
and wave length. Also the vertical attenuation or penetration of 
the wave depends on the same quantities. 

If we take sea water, for which K=80 and s=1 mho per 
metre cube, and consider waves 1,000 ft. long, the penetration 
into the sea is about 2 or 3 metres. Also the amplitude would 
not be reduced to 0°368 of that at the origin until the wave had 
travelled 10,000 kilometres, assuming a plane wave front and a 
supposed infinitely extended plane sea surface. If, however, the 
wave travelled over a plane dry earth the penetration might be 
300 or 400 metres downwards and the longitudinal attenuation 
such that the amplitude would be reduced to 0°368 by travelling 
10 kms. or so. 

In the Paper above mentioned the writer calculated the effect 
produced when waves of 300 metres and 3,000 metres respectively 
travel over sea, ordinary damp soil, and extremely dry soil or 
rock respectively. 

The results show that for the sea the effect of lengthening 
the waves is beneficial, but not markedly so, because the trans- 
nission over sea surface is already good. In the case of ordinary 
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damp soil the improvement obtained by lengthening the wave is 
very pronounced. In the case of extremely dry earth the trans- 
mission is not sensibly improved. | 

We see that the experiments of Dr. Austin mentioned at the 
beginning of this article confirm this result. He found the short 
wave most attenuated in passing over the land, and all experience 
since has confirmed the above theory generally. 

It is clear, therefore, that amongst other sources of variation 
in signal strengths we must take into account the soil absorption 
in transmission overland, and wherever that is found to be pro- 
nounced over short distances a careful geological examination of 
the district should be made with the object of determining the 
ingredients in the soil or surface rock to which we can attribute 
this high conductivity or dielectric constant which is obviously 
the cause of it. 

We now pass on to another point. If we consider a Hertzian 
oscillator in one homogeneous medium, the lines of electric force 
thrown off at each oscillation take the form of closed loops. If, 
however, we suppose the oscillator to be half-immersed in a 
medium of different dielectric constant, then it is clear that at 
the bounding surface there must be a shearing or distortion of 
the lines of force. When a ray of light passes from a medium 
of one refractive index to-a medium of higher refractive index 
the ray is refracted towards the normal, as when it passes from 
air into water. 

In the case of lines of electric force passing from a medium 
of one dielectric constant to a medium of different and higher 
dielectric constant there is also a refraction of the line, but in this 
case the line is bent away from the normal. 

The condition to be complied with in the case of light is 
that the component of the velocity parallel to the bounding sur- 
face is unchanged on passing across the surface. 

The condition in the case of the line of electric force is that 
the component of the electric force parallel to the surface is 
unchanged on passing across the surface. 

In the case of light the law of refraction is u, Sin 0, > mw, Sim 8,. 
In the case of electric lines the law is K, Cot 6, = K, Cot @,. Hence 
we see that at the bounding surface the loop of force must be 
distorted. There is, therefore, a component of the force parallel 
to the surface at the surface. 
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We have seen that the differential equation which must be 

fulfilled by the forces is of the form 
VYE—k? E=o 

By a full discussion of this equation for the case of an 
oscillator placed at the bounds of two-plane conducting dielec- 
trics Sommerfield has shown that the surface wave amplitude 
diminishes inversely as the square root of the distance from the 
origin, whereas the space-wave amplitude varies inversely as the 
distance. This surface wave will travel along the surface, 
and not be hindered by curvature of the surface, although it may 
be damped out quickly by energy dissipation due to resistance. 

That there is some such action I think is proved by the well- 
known fact that signals can be picked up from distant trans- 
mitters, without any high antenna at all, merely by connecting 
the receiver to a good earth and to some insulated conductor of 
fairly large capacity in a room. 

As far back as the year 1900 the writer remembers witness- 
ing experiments made by Commendatore Marconi in his laboratory 
near Poole, in which signals were received from the Isle of Wight 
by means of a cylinder of zinc standing on a chair placed in a 
room. More recently Mr. Campbell Swinton received in the same 
way signals from the Eiffel Tower on a bedstead, and the writer 
has also done the same with a zinc dustbin standing on insulators 
in a room. Hence it is clear that a long antenna wire is not 
entirely necessary for the reception of signals, and this seems to 
indicate that some part of the effect must be due to an impulse 
passing through the earth, and not to a pure space wave. 

We may illustrate this action by a little experiment with 
three helices of wire placed on a sheet of zinc. On a sheet of 
metal we place an insulated helix of wire, and connect one end of 
an oscillation circuit to the bottom of the helix and the other 
end to the zinc sheet. The helix has a natural time period of 
its own, and the oscillation frequency is timed to this period. 
Stationary oscillations are therefore set up in the helix, but at 
the same time waves of potential are propagated along the zinc 
sheet. | 

The rapid variations of potential extend along the’ surface 
of the zinc. At the far end is placed another helix of the same 
size which is in good conducting connection with the zinc. At 
the top of this helix there is a vacuum tube. When the oscilla- 
tions are started in the transmitter this tube glows. By using 
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two helices of different time periods we can conduct a kind of 
syntonic telegraphy. This action is not effected by space waves 
or true electric waves emitted by the radiator, but is a surface 
propagation of currents along the zinc sheet. 

Some such action takes place in connection with all wireless 
work with earthed antenne. The effect on the receiving antenna 
is partly due to the cutting across it of electric waves which travel 
above the earth, but it is partly due to the propagation along the 
surface of the earth of a surface wave, and it is this with which 
we are dealing in the case of antenna-less reception. So far we 
have simplified the consideration of the problem by imagining 
that we are dealing with an infinite flat earth and with an atmo- 
sphere above it which does not differ from free or pure. The 
real earth is, however, spherical and the atmosphere is complex 
in structure and probably highly ionised in its upper layers. 

Although many mathematicians have attacked the problem 
of the diffraction or bending of electromagnetic waves round the 
earth the great difficulty is to put these results to the test of 
experiment. 

The purely mathematical treatment ignores the atmosphere. 
The problem the mathematician sets himself is, given a Hertzian 
radiator at a certain point above the earth find the ratio of the 
wave amplitude at any distance, say 4,000 miles, measured along 
a meridian through the origin of the waves expressed as a 
fraction of the value it would have if the earth were removed. 

In any case the result is not capable of being checked by 
experiment, because we now know that the diurnal and irregular 
variations of signal strength are so large that they point unques- 
tionably to an influence of the atmosphere upon the total result. 

The problem presents special difficulties when the radiator 
comes down close to the earth. Nevertheless, all investigators 
seem to agree that there is a certain, perhaps considerable, 
amount of bending of the rays into the cone of geometrical 
shadow and that this eee or diffraction is greater the greater 
the wave length. 

We have not yet, however, secured from the mathematicians 
a full solution of the problem when the radiator is earthed. 
Taking, for instance, the case of transmission over 4,000 miles 
with an earthed antenna at both ends. The angular distance 
between the places is 60° and the vereine or height of the pro- 
tuberance of the earth which lies between is 536 miles. 
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What we require to know is the ratio between the received 
currents for the same sending current when dealing with the two 
stations 4,000 miles apart, one on an ideal infinite flat earth, and 
the other on the real spherical earth. 


The conclusions to which some investigators have been led 
is that the contribution which is made to the actual received 
current at that distance by pure diffraction round the actual earth 
is not a large amount, probably not 10 per cent. On the other 
hand, Professor A. E. H. Love, of Oxford, has recently re- 
discussed this problem of wave diffraction round a sphere, and 
come to the conclusion that diffraction alone will account for 
the greater part of the observed effect at great distances in the 
case of long distance radiotelegraphy. 

The actual current in the antenna may be partly produced 
by surface waves which come along the surface, but most of all 
by space waves which reach the receiver indirectly—that is, by 
reflection or refraction from ionic clouds or surfaces. 


In a Paper read to the Physical Society in June the writer 
showed that if the earth were very much larger than it is—viz., 
about twice its present size—there would be no need to call in the 
hypothesis of ionic refraction. The mere gradation of atmo- 
spheric density upwards due to the weight of the air causing a 
decrease of refractive index, and therefore of dielectric constant, 
would be quite sufficient to cause an electric ray sent out 
horizontally at any place to follow round the earth’s curvature. 
Alternatively, if the atmosphere have about double its present 
density, or if it were replaced by Krypton, the same effect would 
ensue. 

One may speculate on what would be the mental state of 
beings like ourselves on such an earth. Trigonometrical measure- 
ments would show that the earth was spherical, and yet with a 
sufficiently powerful telescope, and given our atmosphere free from 
absorption, it would be possible to see a lighthouse at New Zea- 
land. These matters of speculation do not, however, concern 
us much. The really interesting question is the cause and nature 
of long-distance transmission. As far as the function of our 
earth is concerned, we may say that the following facts are 
established :—- 

1. The actual earth-crust materials are far better conductors 
for high-frequency currents, having a frequency between 100,000 
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and 10°, than they are for low-frequency currents of 1,000 to 5,000 
and vastly better than for steady currents. 

2. This tends to prevent the penetration of the wave into the 
earth and ihe consequent dissipation of energy. 

3. Nevertheless, there is a penetration and a_ resulting 
attenuation of the wave with distance, apart from any reduction 
due to diffusion of the wave over wider areas. 

4. This attenuation is greater from short waves than long 
areas and is a maximum for certain values of s, K, and n. 

5. In addition to the space wave in the air over the earth 
there is a surface electric wave which travels along the surface, 
and to which is probably due the limited antenna-less reception 
which is possible. 

6. The curvature of the earth greatly weakens the true space 
wave, degrading it as an exponential function of the angular 
distance. 

7. By far the greatest portion of the received current detected 
at its large distances, 3,000 to 6,006 miles, is due to a space 
wave which reaches the receiver either by diffraction or after 
bending or refraction by the ionised layers in the upper air, and 
it is to the incessantly varying condition of this ionisation that 
we owe the vagaries of long-distance transmission and its secular 
and diurnal changes. 

8. The probability is that our earth is unique in this respect, 
and it may perhaps be the only planet on which long-distance 
wireless telegraphy is possible. 

Although our atmosphere is an important part of the earth, 
we have not attempted to deal here with the question of the 
relation of the atmosphere to wireless telegraphy. 

The British Association Committee on Radiotelegraphy, 
which owes its inception to a suggestion made by me at Dundee, 
was engaged in organising extensive researches on this matter 
when the present world war put a temporary end to its work, as 
well as to much private investigation. Let us hope that before 
long this terrible devastation and shocking destruction of life will 
come to an end and that we shall all of us be able to return to 
what Milton calls the ‘‘ quiet and still air of delightful studies ”’ 
in connection with these outstanding problems of wireless 
telegraphy. 


WIRELESS TELEPHONY 
By H. J. Rounp. 


distances has at last progressed to the practical stage, 
and several distinct methods have been developed by_ 
different workers. 


] Disistzace 1913 and 1914 Wireless Telephony for moderate 


Of these, the Japanese TYK system, the American Janke 
system, Ditcham’s quenched spark system, and the reaction valve 
system are those most worthy of note. 


TYK System.-—The TYK system is one, the chief value of 
which is practical simplicity; but unfortunately demonstrations 
witnessed by the writer indicate a very poor quality of speech. 
Certainly in these demonstrations, which were given in England 
by a Japanese expert, certain parts of the apparatus, notably the 
microphone, were quite unsuitable for the circuits used, but this 
fact the demonstrator did not seem to recognise. 


_ Briefly, the system as used consists of a soo-volt arc between 
points of burnt magnetite and brass shunted by a circuit with 
rather large capacity and small inductance. 


This circuit is closely coupled to the aerial system, in which 
a current of about 1 ampére is induced. 


A heavy current microphone placed in series with the aerial 
serves to impress upon the current the variations of the voice. 


The inventor, Torikato, is of opinion that the result produced 


is a quenched spark of spark frequency beyond the limit of 
audibility. 


A system of regulation of arc-length, and an arc striker 
similar in principle to most arc lamp regulators, is used. Very 
occasional hand regulation is required. 


A ‘ Perikon’’ detector is used for reception. It is claimed 
that the set when used by inexpert people has a five-mile minimuin 
range, and that distances up to seventy miles have been worked 
by experts. 
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Fig. 1 (facing page 574) shows the complete Wireless Tele- 
phone set, except for the small 500-volt generator. 

Fig. 2 (facing page 580) illustrates Torikato speaking on his 
wireless telephone. | 

A number of handles are provided for adjustment, none of 
which seem to make much difference—owing, apparently, to the 


high damping of all circuits; but for ordinary use this is a 
distinct advantage. 


As mentioned before, the speech quality is very poor, cer- 
tainly not so good as that given by an ordinary telephone line ; 
but no doubt improvement could be made in this direction. 


Altogether Torikato has met the important requirement of 
simplicity, but at the expense of the first essential in a telephone— 
good speech quality. 

Recent reports from operators on liners sailing in the neigh- 
bourhood of Japan who have overheard the Japanese working the 
system indicate that improvements have taken place and that the 
speech quality has been bettered very considerably. 


Janke System.--An American variation of the Poulsen arc is 
being used for telephony. The Poulsen arc has a very slow 
starting condition, due usually to the initial presence of air in 
the arc chamber. 


Janke overcomes this difficulty by making his arc in liquid 
alcohol. An arc length regulator, similar to that of the TYK 
system, is used; but is not an absolute necessity. 


Two to three amperes can be obtained in the aerial, and Janke 
has developed a special water-cooled multiple microphone for 
handling the current. | 


This are acts very similarly to the Poulsen arc, being, if any- 
thing, more variable in frequency. Small condenser and large 
inductances are necessary, as with the other arc. It is not quite 
silent: a gentle bubbling can be heard most of the time at the 
receiving end. This, however, does not interfere much with the 
speech. The quality of the latter is good—far better than the 
Si BS 


This arc seems to be very inefficient ; since in tests witnessed 
by the writer 1% kilowatts input only gave between 2 and 3 
amperes in the aerial with the microphone short-circuited. 


Various quenched spark systems have also been tried, notably 
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that of Ditcham; but this, like the TYK, did not give good speech 
quality. 

It is rather doubtful whether in any quenched spark system 
the primary circuit should be coupled direct to the aerial. It 
would seem to be better to couple the primary circuit to a closed 
circuit, and then couple this loosely to the aerial. 


The reason for this is that if the microphone be inserted in 
series with the aerial, then, when the latter is coupled directly 
to the quenched primary circuit, the microphone is called upon 
to vary the current under two conditions— 


(1) During the occurrence of the spark, when the apparent 
resistance of the aerial is high; 
(2) During the period when the spark has stopped and the 
aerial is oscillating freely : 
whereas if an intermediate circuit with loose coupling were used 
the aerial would be almost free the whole time. 


High-frequency alternator systems have been used ever since 
the first trials of Fessenden, nearly ten years ago, but even now 
they are only to be considered as experiments, owing to their 
prohibitive cost, their low frequency, and consequently excessively 
long wave-length, and the difficulty of speed regulation. 


Towards the end of 1913 the writer received, at Marconi 
House, very fair speech from Berlin, but the results were far 
from practical. A power of six kilowatts was used at the trans- 
mitting end, and about twenty microphones connected together. 


Also a very powerful man’s voice was used for shouting, and at | 


the receiving end very great magnification was required. 
Better communication would have been obtained by tele- 
graphing with a $-kw. spark set. 


In France, Colin and Jeance have done considerable work 
on an arc telephone, on occasions using the new Marzi micro- 
phone (which from all reports seems to show great promise). 

The chief points about the arc set used by these experimenters 
are : 

(1) That no magnetic field is used on the arc. 

(2) Very small electrodes, in the form of thin discs, are used. 


(3) A gaseous mixture of acetylene and hydrogen is used, 
which adjusts the wear of the carbon electrodes to zero. 


Figure 1. 


Wireless Telephone Set. 
T Y K System. 
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These three points were embodied in apparatus constructed 

by Mr. Prince and the writer, seven years ago—except that in 

the third case a mixture of alcohol and petrol was used instead 
of acetylene and hydrogen. 


Marzi’s microphone, mentioned above, works on a rather 
surprising principle. 

To prevent the microphone cell heating, the carbon granules 
are continually replaced—in fact, they move past the electrodes 
in a continuous stream. This microphone is said to be able to 
handle a current of 4 to 5 ampéres, and the speech quality to be 
good. 


This means that there has been produced a microphone 
capable of handling ten times the power of any single cell 
microphone in use at present without resort to liquid devices. 


T2 


Fig. 3. 


Keaction Vacuum Tube Methods.—In 1904 Fleming intro- 
duced the valve to wireless telegraphy, and in 1906 De Forest 
the *‘ audion.”’ 


These instruments were constructionally identical, and were 
both, in their original form, rectifiers pure and simple. Any 
difference was possibly due to slight differences in the circuits 
used, perhaps to differences in vacuum, and to the now well- 
known fact that the valve has more than one rectifying point. 

Afterwards De Forest introduced the ‘grid’? or third 
electrode to the valve. 


Very little seems to have been done with the ‘‘ grid ’’ tube 
from 1906 to 1913, when the introduction of the Lieben tube as a 
definite magnifier for telephone signals revived the whole ques- 
tion. De Forest had in the meantime dropped his English 
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patents, possibly on account of failure to recognise their import- 
ance. 

The Lieben tube had obviously been developed quite inde- 
pendently of the modified audion, and had distinct properties of 
its own; but the underlying principle of magnification seems to 
he the same. 

Incidentally, the writer has determined that to obtain magni- 


Cwrrenl 


- grid Po fen lia! 


CURVE A. 
Fig. 4 (a). 


fication it is not at all necessary to place the grid inside the 


tube, although for most purposes it seems to be more satisfactory 
thus. 


The grid ‘‘ audion”’ circuit interests us very little at present 
in telephony, but a short description of the action of the tubes as 
magnifiers will lead up to the method of producing oscillations by 
means of them. 


E =~ 
—— 
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The vacuum tube F.G.H. (Fig 3) has a filament F, a ‘‘ grid ’”’ 
G, usually consisting of a plate with holes in it, and an anode H. 
The filament [I is first rendered incandescent by a suitable 
battery C. To G and F are connected the terminals of a trans- 
former A, a small potential-changing Hattery D being inserted 
to vary the potential of G. 


The terminals of a transformer B are connected through a 


CURVE B. 


cane ie Fig. 4 (8. 
comparatively high potential battery V to the anode H and the 
filament F. 
If T1 and T2 represent two telephones, then any sound 
conveyed to T1 will be emitted by T2 considerably magnified. 
The frequency which can be magnified depends merely upon 
the design of the transformers A and B. 
A rough theory of the action is as follows. 
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Filament F when hot enough projects negative corpuscles 
or electrons from its surface. 

For the present consider anode H disconnected from the high- 
voltage battery; then if G is made negative with respect to all 
parts of the filament I’, all electrons which approach it are repelled, 
and no current can flow between F and G. 

If G is gradually made positive and then more positive the 
current flows and increases, and finally a saturation is reached: 
Curve A, Fig. 4 (a), illustrates this. 

Now if the gas in the tube has been completely removed no 
further action takes place; the whole question remains one of 
the flow of electrors—however high the voltage be made—unless 
one except the possible production of X-rays at high voltages. 
If, however, some gas is present, then curve B, Fig. 4 (b), is 
obtained—-a glow appearing in the tube at the point X on the: 
curve. 

This glow, indicating ionisation, 1s produced by the electrons 
during their fall to the grid gathering velocity and breaking up 
the gas molecules. Each electron released from the filament thus 
becomes the cause of other electrons being freed from the gas 
molecules, and these at once begin falling through the potential 
gradient, gathering velocity and liberating more electrons. 

If the gas is too dense this may result in an ionised gas, in 
which the amount of the ionisation is independent of the original 
number of electrons; but by a proper adjustment of the vacuum, 
the dimensions, and the anode voltage, a condition can be 
arrived at in which the amount of ionisation is a function of the 
original number of electrons liberated. 


The point X is very possibly the point De Forest was using 
in the first audion; and as the valve used at this point is dis- 
tinctly a lower resistance device than when used at the Fleming 
point, he would probably have obtained better results by the 
use of circuits such as those adapted to the electrolytic detector, 
which, however, are not at all suitable for the Fleming valve. 

When the third electrode is introduced, the question becomes 
slightly different. 

Suppose H, the anode, is connected up as in Fig. 3 and 
made sufficiently positive, so that the whole tube would be 
glowing (that is past the point X, Curve B, Fig. 4, b) but for the 
presence of the grid, G, 


\ 
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Now starting with G strongly negative, notwithstanding the 
anode H being highly positive, the electrons cannot gct through 
the grid holes because the negative grid is nearest to them. At 
a very small negative value of G a few electrons can get through 
the holes, and will fall to H, and the number that will get nena 
will rapidly increase until G is zero potential :- the current to H 
then being equal to the value that it would be if G was absent. 
Afterwards, as G becomes positive, the current. will decrease, 
because G will absorb some electrons. 

The amount of ionisation taking place will vary with the 
number of electrons that can creep through G, 


\Volf  2v. Sy. + grid. 
Polential. 


Fig, 5. 


Thus a very small potential change on G will make a large 
current variation flowing to H, because of the consecutive ionisa- 
tion started by these electrons which creep through. 

The characteristic curves for a sensitive tube are given in 
lig. 5. These are taken simultaneously. 

Curve A represents the current to the grid. 


dd” B be) Le) )y) ”) ) anode. 


The point M on Curve B and its accompanying point on 
Curve A is the chief magnifying point. 
U2 
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The maximum practical magnification is given by a tube by 
careful adjustment of the vacuum to the anode voltage and to the 
filament brilliancy. 

The magnification is extremely difficult to estimate; various 
measurements giving anything between 5 and 25 times for 
tubes constructed by the writer. 

The above rough theory is very imperfect and certainly does 
not explain away various other properties of these tubes; but, 
as an indication of why there is magnification at all, it is very 
useful. 

Messner, in 1913, suggested the use of the Lieben Tube for 
the production of continuous oscillations, by allowing the two 
transformers, A and B of Fig. 3, to react upon one another, and 
by inserting in the circuits condensers to give them a definite 
natural period; and he succeeded in producing 8 watts of Hee 
frequency alternating current by this means. 

The tubes apparently only lasted about 10 minutes at this 
power, Owing to disintegration of the filament. 

This reaction method has an exact analogy in the singing 
microphone telephone. As is well known, any telephone receiver 
when held opposite its own microphone (providing the line is 
short in length) will give a musical note, because the microphone 
is a magnifier. A Brown relay, if connected back on itself, will 
also sing violently. 


The writer has so developed these two properties of the valve 
during the last eighteen months as to make a fairly practical 
telephone system. 

The reaction valve is used for producing the transmitting 
oscillations; and, the energy employed being smail, the magni- 
fying valve is used for magnifying the received result up to a 
practical loudness. 


It was very scon found out that the ordinary magnifying 
valve was, in practice, quite useless for the production of oscilla- 
tions owing to the filament disintegration, and the present oscil- 
lating valve has, at the most, a magnification of 3, but it will 
easily give current up to one ampére in the aerial without serious 
filament wear. 

The first distance tests were carried out in Italy by the writer 
between two Italian cruisers in the presence of the Duke of 
Abruzzi and Mr. Marconi. 


Figure 2. 
T Y K System. 


Torikato speaking on his Wireless 
Telephone. 
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It was at once found that ridiculously small aerial currents, 
such as ‘2 ampéres, were sufficient to enable speech to be trans- 
mitted 70 kilometres, this high efficiency being due to the abso- 
lutely silent and constant character of the oscillations produced 
and to the consequent ability to magnify at the receiving end. 


The question of magnification at the receiving end is one 
well worth a little consideration. 


The extraordinary sensitiveness for weak signals of the 
‘‘ heterodyne ’’ indicated to the writer that the crystal detector 
is approximately obeying the law indicated by its direct current 
characteristic, and that, owing to the bend in the curve, rectifying 
efficiency falls off rapidly with reduction of applied signal voltage. 


Consequently, a crystal detector is more efficient for weak 
signals from a spark station than equal powered signals from an 
arc station, because, particularly with short waves, the maximum 
voltage of the sparks is much higher than the maximum voltage 
of the continuous wave. 


This at once reduces the efficiency of continuous wave 
telephony, as the ‘‘ heterodyne ’’ cannot possibly be used. 


But by the now simple process of magnifying the received 
oscillations before they reach the rectifier, this lack of efficiency 
is partly overcome. Of course, this magnification would also 
further improve spark telephony, but no spark telephony yet 
produced is sufficiently free from horrid noises to allow of any 
magnification. 


In addition to this a great improvement is obtained by utilis- 
ing a principle due to Mr. C. S. Franklin. The circuit with the 
magnified energy in it is allowed to react back on the receiving 
aerial so that the whole system has an effective damping only 
slightly greater than zero. The result is an additional magnifica- 
tion, and the total result is that speech or spark signals, quite 
inaudible with a crystal-receiver, are received strongly and with 
great selectivity due to the extremely low effective damping of the 
receiving system. 

A development of the sets used in Italy is shown facing 
BAe oD: 

The set delivers ‘6 ampéres to the aerial, the microphone 
usually being inserted in series with this aerial. The sets are 
guaranteed for 50 kilometres between ships at sea. The set 
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can be further extended to give 1 ampére in the aerial with an 
estimated range at sea between moderate sized ship aerials of 
100 miles. 

soo volts and 15 milliamptres are required to produce ‘6 
ampéres {n an average aerial. 

The writer had already obtained 3 amperes in an aeriai by 
this method—the voltage required is 2,000 and the milliamperes 
100, and as this voltage is rather excessive, an attempt is being 
made to reduce it and use more current, but heavier current tubes 
usually result in greater filament wear. 

No microphone troubles have yet appeared, as, owing to the 
magnifying power of these tubes, it is not at all necessary to 
place the microphones in the aerial. 

Incidentally, these combined transmitter and receiver sets 
are useful for telegraphy, as the receiver is a “‘ self heterodyne ” 
by slightly altering the adjustment. The telegraphic range 1s 
twice the telephone range. 

A good many faults can still be found with this telephone. 
The tuning of both transmitter and receiver is a little too fine. 
Also the starting condition may be slow in cold weather. These 
faults will shortly be remedied. 

A selective call system, due to Mr. Dobell and Commander 
Ryan, was being tried on these sets, but, unfortunately, the 
European trouble has practically stopped all possibilities of 
experimenting. 


INTERNATIONAL WIRELESS TELE- 
GRAPHIC RESEARCH DURING 1914 


BY We okccLes, D7Seé: 


HE year 1914 opened most propitiously for wireless 
telegraphic research. To begin with, the Radiotelegraphic 
Committee of the British Association had already secured 
the sympathy and support of various Government departments, 
wireless telegraph companies, and private observers—mainly, of 
course, in English-speaking parts of the world, but also in places 
on the continent of Europe—and they had already laid down a 
plan of campaign. The International Commission, which had 
just been established and financed by the public spirit of Dr. 
Robert Goldschmidt, of Brussels, had organised a number of 
Committees in various countries in Europe. These Committees, 
during the spring of the year, were engaged in preliminary 
experiments and were devising schemes of research which were 
to be considered at a general meeting in Brussels at the coming 
Easter. Besides these activities the year 1914 was marked by 
the announcement of the British Government’s decision to estab- 
lish a Telegraphic Research Laboratory resembling, though on a 
small scale, the Telegraphsversuchsamt of Berlin and the analo- 
gous laboratory in Washington. Moreover, the year was 
especially noteworthy on account of the occurrence of a solar 
eclipse, of which the central line lay in Europe—an opportunity 
which, if properly utilised, could not fail to elucidate many of 
the processes by which the higher atmosphere affects the trans- 
mission of wireless telegraph waves. All this was, of course, 
additional to what one may call the normal research work that 
might be expected to be accomplished in the ordinary way by 
individual effort, by inventors, and by the established Govern- 
ment laboratories in various countries. 

The problems attacked by the British Association Committee 
and the methods they adopted were described fully in the last 
YeaR-Boox. The printed forms designed for the recording of 
statistics were supplied to about fifty observers scattered over 
the British Isles and to about roo other land stations, Govern- 
mental and private, in all English-speaking countries. Besides 


584 Year-Book of Wireless Telegraphy and Telephony 


this a number of ship stations, some in the British Navy, others 
connected with the Marconi companies of England, Canada, and 
the United States, took up the work; while a few European 
observers also received forms. The scheme got into full working 
order by April, and everything was arranged for the collection 
of statistics through one complete round of the seasons. It was 
hoped that from this mass of statistics a great deal of informa- 
tion might be obtained regarding the connections between strays, 
signal-strengths and weather and time of day; or, failing a 
harvest of definite facts, that the more important phenomena 
could be sorted for future study in the most fruitful ways. But 
the scheme had been working fully only some three months when 
war broke out and almost totally stopped operations. The twelve 
months’ sequence was thus destroyed and the scientific value, even 
of the work that had been done, was probably greatly reduced. 
The utmost use will naturally be made of such information as has 
been collected, and the analysis is now proceeding. 

Meanwhile the International Commission of Brussels, under 
the energetic and skilful guidance of their first President, Mr. W. 
Duddell, arranged and carried out the preliminary experiments 
mentioned above, on special signals emitted by the large station 
at Laeken, near Brussels. On April 6th delegates from Belgium, 
France, Germany, Great Britain, and Holland met at Brussels. 
During three days the statutes of the Commission were settled, 
reports of the preliminary tests were presented, methods of carry- 
ing out future work were discussed and decided, and the question 
of co-operation with the British Association Committee on certain 
researches where overlapping was possible was debated. With 
regard to this last matter the following resolution was drawn up 
and adopted :— 


‘“La Commission Internationale de T.S.F.S., ayant pris 
connaissance du but des travaux du ‘Committee for Radio- 
telegraphic Investigations of the British Association,’ estime 
que les travaux des deux organisations ont des objects 
différents. | 
‘“La Commission Internationale de T.S.F.S. se propose, 
en effet, de faire des recherches qui portent principalement 
sur les mesures quantitatives se rapportant a l’emission, a 
la propagation et & la réception des ondes ¢lectriques. 

‘“TAssociation Brittannique a décidé, de son céte, de 
recueiller, de classer et de commenter les résultats des obser- 
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vations susceptible de faire ressortir les relations entre les 
phénomeénes géophysiques et la propagation des ondes élec- 
triques. Il entre également dans ses vues de dresser la 
statistique et de faire l’étude des phénoménes anormaux et 
des perturbations atmosphériques. 

“En conséquence, si les champs d’activité des deux 
organisations viennent & avoir des points communs, la Com- 
mission Internationale de T.S.E.S. engage ses adhérents a 
preter éventuellement le concours le plus complet 4 la British 
Association. ’? ’ 


To this at a later date the British Association Committee 
responded in the following terms :— 


‘That the Radiotelegraphic Investigation Committee of 
the British Association for the Advancement of Science take 
cognisance of the resolution adopted by the Commission 
Internationale de Telegraphie sans fil Scientifique at the 
recent conference in Brussels, and desire to affirm that they 
lind themselves in full accord with the definitions, as ex- 
pressed in the resolution, of the differences between the aims 
and methods of the researches promoted by the two organisa- 
tions; while in regard to those researches in which the two 
bodies both take an active interest, this Committee warmly 
welcome and value highly the offer of co-operation, and 
gladly undertake to give all assistance in their power.’’ 


As regards the research work to be carried on by the Com- 
mission, the piéce de resistance was the accurate measurement 
of the strength of signals propagated from Brussels to places at 
different distances. The measurements would be conducted under 
varied conditions as regards wave-length, daylight and darkness, 
State of atmosphere, and so forth. This demanded certain 
changes in the sending plant and the antenna, involved the estab- 
lishment of control stations within a few kilometres of Brussels, 
and required the collaboration of members of the Commission, 
each at his own laboratory, with standard methods of measure- 
ment. A beginning was made with the work in the early summer, 
but before the work could be properly set going the outbreak of 
war put a stop to everything, and, in fact, led to the complete 
destruction of the Laeken station, its contents and its antenna. 

During the months of May, June and July preparations were 
made by both the above organisations for the study of radio- 
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telegraphic phenomena during the total eclipse of the sun, which 
was due in August. A very thorough programme of observations 
was drawn up and a large number of observers enrolled. Ttorms 
were printed and circulated, and then the war intervened. Thus 
a very rare opportunity and much laborious organising work was 
all, or nearly all, lost. Not quite all—for a certain amount of 
observational work was carried out- in the United States, in 
India, and in the British Dominions and Colonies. These observa- 
tions were, Lowever, merely of a precautionary character—they 
were made in order to see if anything really happens in regions 
removed from the region of totality, either in the way of altering 
the normal signal strength or in changing the number and 
intensity of strays. Of the whole event the only consolation is 
that the experience gained in arranging the work may perhaps 
be useful on another occasion. 

The future of radivtelegraphic research on the wide lines 
sketched above is at present very uncertain. In Europe it is 
obviously contingent on the duration of the war; and, probably, 
in other parts of the world experimental work is in some degree 
hindered by the present circumstances. It seems likely that 
when the time comes both of the organisations whose efforts 
have just been sketched will endeavour to pick up the broken 
threads of their work and start over again just a little riper in 
experience. 


WIRELESS AND WAR AT SEA 


By ARCHIBALD Hurp, 
Author of ““ Command of the Sea,’’ etc., ete. 


tury ago remarkable changes have occurred in the construc- 

tion of ships, in their defensive and offensive qualities, and 
in their auxiliary equipment. The principles of naval war are 
static, but their application has changed and is still changing. 
The object of hostilities is to defeat the enemy, and in order to 
effect this purpose it is desirable to know what the enemy is 
doing in this or that theatre and to possess means of communica- 
tion which will enable superior power to be concentrated and 
exerted against him at the right time and in the right place. It 
is also essential that the power shall be of the right kind. Some- 
times it may be necessary to employ battleships; on other occa- 
sions battle-cruisers—that is, ships with the speed of cruisers and 
the gun-power of battleships—may be more suitable, while in 
other circumstances it may be necessary to use scout cruisers, 
destroyers or submarines. The more complete and exact the 
information obtained as to the movements of an enemy, the better 
will be the arrangements for defeating him, providing the higher 
command is exercised with competency and sureness of purpose. 
It may, indeed, be said that in war almost everything depends 
upon rapid and accurate intelligence. — 

The invention of wireless telegraphy has radically altered 
the intelligence service of the British Fleet, as of other fleets. 
In former wars in which we have been engaged communication 
between the Admiralty and the admirals at sea and between the 
admirals at sea and the officers commanding individual ships was 
slow, uncertain, and often inefficient. The old system ot 
intelligence may be illustrated by recalling the story of the errand: 
of the brig Curieux. Nelson, acting on his unequalled intuition, 
had chased Villeneuve across the Atlantic, and on June 12th 
reached Antigua to learn that the enemy had apparently started 
back for Europe. The British admiral decided to send the Curieux 
to England with information of the enemy’s movements and details 


a. the last great naval war was waged in Europe a cen- 
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of what he himself intended to do. Sailing at her swiftest, she 
did not reach Plymouth until July 7th. Commander Bettesworth 
posted at once to London, only to discover that the First Lord 
of the Admiralty, Lord Barham, had gone to bed and that no one 
dared to rouse him. 
‘At an early hour,’’ Mr. Julian Corbett states in “* The 
Year of Trafalgar,’’ ‘‘the old man awoke and fell into a 
fury when he knew what had been awaiting him. For it 
was not only Nelson's dispatches Bettesworth had to deliver, 
but having taken a more northerly course than the Admiral, 
who was making for the Straits, he had sighted Villeneuve 
and determined his course. It was on June roth as high as 
latitude 33° 12’ and in longitude 58°—that is, some goo miles 
north-north-east of Antigua—that he had seen him, and the 
Combined Fleet was still standing to the northward. Till 
there could be no doubt Bettesworth had shadowed them, and 
then made all sail home with his all-important news. That 
Villeneuve had stood so far to the northward could only mean 
he was making for the Bay, and not, as both Barham and 
Nelson expected, for the Straits. What was to be done? In 
half an hour Barham had decided.’’ 


In three hours the orders of the Admiralty had been drafted 
and the commander of the Curieux was thundering down the 
Portsmouth road to rejoin his ship, which had in the meantime 
moved round from Plymouth to Portsmouth. In a short time the 
brig again put out to sea, bearing with her dispatches to Corn- 
wallis which had no little influence in changing the course of 
European history. 

One can imagine how the admirals at sea and the members 
of the Board of Admiralty chafed under the delay which was 
imposed upon them owing to the slow means of communication 
which then existed. The Curieux, from the time when Nelson 
decided on his course of action until Plymouth was reached, was 
at sea twenty-four days. Then followed Captain Bettesworth’s 
post to and from London, and further delay occurred before the 
vessel was able to complete the chain of intelligence by com- 
municating with Cornwallis. In the past hundred years steam 
has replaced sail-power and movement by sea has thereby been 
rendered more rapid. On the other hand, except where cable 
communication exists, the Navy of to-day would still have to 
rely upon the same slow methods of communication as existed a 
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century ago were it not for the invention of wireless telegraphy. 
The relation between the speed of the enemy and the speed of the 
intelligence ship of the opposing fleet is now much what it was 
in Nelson’s day. Under the altered conditions, however, a wire- 
less signal ‘‘in code’’ can accomplish in a few seconds all that 
the Curieux was able to do in many days. 

Lack of efficient intelligence was under other conditions 
the bane of the lives of our admirals, as their letters reveal. 
When Nelson was blockading Cadiz he had to maintain a chain 
of small vessels which stretched from the enemy’s port to the 
main British Fleet, fifty miles away, and the news that the enemy 
had sailed did not reach him for two and a half hours. To-day 
a single scout cruiser, under steam, could cover that distance in 
an. hour and a half, and no chain of repeating vessels would be 
necessary ; and the enemy, instead of taking 24 hours to manoeuvre 
out of port, could complete the operation in one or two hours. 
Steam in the first place rendered possible a reduction in the num- 
ber of links in the chain where great distances had to be covered, 
but it was not until Signor Marconi invented wireless telegraphy 
that it became unnecessary to have any chain in any circum- 
stances. 

The marvels of yesterday are the commonplaces of to-day. 
We accept the triumphs of wireless telegraphy without surprise 
or wonderment. And yet how short is the time since this inven- 
tion appeared and how surprisingly have all the early anticipa- 
tions of its triumphs been more than fulfilled! In this connection 
it is not uninteresting to recall the leading article which appeared 
in the Times, as recently as August 17th, 1899, on the employment 
of Signor Marconi’s system in the naval manceuvres of that 
summer. It was remarked that ‘‘ It has been demonstrated by 
repeated experiments, conducted under the conditions of actual 
service, that signals can be transmitted, received, and interpreted 
from ship to ship, up to a distance of at least thirty miles, and 
that their transmission is, so far as we know at present, unaffected 
by any ordinary meteorological conditions. . . . Thus at a single 
stroke all existing methods of signalling at sea would seem to be 
superseded and the effective range of signalling by night or day 
and in all meteorological conditions is enlarged some five or six 
fold at least. . . . An electrical contact, alternately made and 
broken at prescribed intervals, in any one ship will project the 
required signal, by means of the familiar telegraphic alphabet of 
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tlots and dashes, to any other ship within a circuit of thirty miles. 
Communication with the land can be maintained at the same 
distance, and the signal, being automatically recorded, — will 
require no exceptional acuteness of vision and no trained habits 
of nautical observation in the operator who receives it. A button 
pressed in the flagship will initiate any and every tactical evolu- 
tion in the fleet and ensure an almost automatic precision in the 
resulting movements of the ships. The flashing lantern will be 
superseded at night, flags and the semaphore by day, or employed 
for the most part only as auxiliaries for executive purposes and 
for the better discrimination of ships addressing and addressed. 
The hideous and often bewildering shrieks of the syren will no 
longer be heard in a fog, and the cumbrous, dilatory and very 
uncertain system of gun signals will become entirely a thing of 
the past. As the range of transmission appears to depend on 
certain determinate factors--such as the height to which the 
transmitting and receiving wires are carried and the intensity of 
the vibrations excited in the former—it seems not impossible that 
the determination of these factors may lead hereafter to an 
accurate and expeditious measurement of the distance between 
transmitter and receiver, thus superseding the sextant in ascertain- 
ing and correcting the stations of ships in a fleet.”’ 

If a means of signalling over distances of about thirty miles 
was welcomed by the Tinies sixteen years ago in a leader of a 
column and quarter in length, how great must be the indebtedness 
of the Navy to the new system when a squadron based on Malta 
can receive signals direct from the Admiralty by this new system 
and when the ordinary installation of a large ship of the Fleet can 
send messages over a distance of 2,000 miles ! 

When the new means of communication was in its infancy 
installations were made only in battleshmips and large cruisers ; 
the system was afterwards extended to small cruisers, later on 
to destroyers, and finally to submarines. |The German under- 
water craft, which have played such a dramatic réle in the pre- 
sent war, are provided with installations which enable them to 
communicate three or four times as far as could a battleship in the 
naval manceuvres of 1899. This contrast supplies evidence of the 
remarkable development which has taken place in the adapta- 
tion of wireless telegraphy to the uses of the Navy in the last 


sixteen years. Practically every ship in the British Navy to-day 


can dispatch and receive wireless signals, and consequently the 
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intelligence work of the Navy has undergone a radical revolution. 
An admiral need never be out of touch with his vessels and he 
need practically never be out of touch with the Admiralty. The 
radius covered by his intelligence service is governed, not by the 
number of links in the chain of signal vessels, but by the character 
of the wireless installatton. Admiral Sir John Jellicoe, in com- 
mand of the Grand Fleet, can remain not only in hourly touch 
with the Admiralty, wherever he may be in European waters, 
but he can receive instant reports of any movements on the part 
of any section of the enemy’s navy from the patrolling squadrons. 

In the matter of intelligence the modern admiral is infinitely 
better served than was Nelson, whose continual cry was ‘* more 
frigates, more frigates.’’ In the year before Trafalgar the Navy 
possessed 244 frigates to 175 ships of the line, while in 1814— 
just over a hundred years ago—there were 317 scouting vessels 
and 240 heavier ships. A British admiral was never satisfied 
that he had with him sufficient frigates to watch the enemy’s 
movements, convey information to him, and act as dispatch 
carriers. In the opening year of the present century, with the 
advent of steam and iron ships, conditions had undergone a 
change, but still the admirals demanded ‘‘ more cruisers: more 
cruisers.’’ In the spring of 1900—fifteen years ago—the Navy 
embraced 45 battleships and 126 cruisers of various types and 
sizes, and there were 15 large armoured or protected cruisers 
building. At that date the other six naval Powers had 52 cruisers 
in hand—France 14, Russia, Germany, and the United States 
g each, Japan 8, and Italy 3. The introduction of steam and the 
development of the steam engine had conferred advantages on 
Powers, great and small, and every country was intent on con- 
structing cruisers. Of different types there were, built and building, 
314 ships which could be used in scouting duties, though some 
officers held that many of the larger cruisers, carrying the 9°2 in. 
gun, might also be employed in the line. 


64 


Wireless telegraphy has since been developed to a state of 
perfection as a means of communication which fifteen years ago 
would have been regarded as impossible. The whole world has 
become a whispering gallery; yet by ‘‘ tuning ’’ and the use of 
codes secrecy can be maintained, so that A and B, British ships, 
can talk without C, a German ship, being able, except by luck 
‘in hitting on the ‘‘ tune,’’ or leakage of the code employed, know- 
ing what is the subject matter of the conversations. 


be 
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What has been the effect of wireless telegraphy on cruiser 
construction? How many cruisers are building? No armoured 
or large cruisers—what in the past would have been known as 
‘‘ first-class cruisers ”’ 


are under construction in any shipyard 
for service under any flag. The only type of vessel in hand is the 
small scout, except in Russia, where, for an unexplained reason, 
six vessels of 7,600 tons displacement are on the ships. The vessels 
of the scouting type which are in hand in British or other foreign 
yards range in displacement from 3,500 tons, in the case of 
Austria-Hungary, to 5,000 tons in that of Germany, the British 
scouts—known as light cruisers—being of 3,800 tons. 

The attention which the individual Powers are devoting to 
cruiser construction will repay analysis. When the present hos- 
tilities opened no fewer than 17 very fast and useful craft 
resembling the Arethusa, of fame, were in course of construction 
for the British Navy—they were described officially as “‘ destroyers 
of destroyers ’’ rather than intelligence vessels, and as such they 
have been mainly employed. during the war. Germany had in 
hand 6 small cruisers, Italy 4, Austria-Hungary 3, and France, 
the United States, and Japan none. The duties which it is 
intended that the eight large Russian ships shall perform in war 
cannot be guessed; these ships stand alone and apart. If we omit 
Great Britain and Germany, which were involved in a keen rivalry 
which was to find its culmination in the present war—we are 
confronted with the fact that the other six naval Powers had in 
various stages of construction only 7 cruisers. 

This neglect of cruiser building coincided with the develop- 
nrent of wireless telegraphy and the increased size of destroyers 
carrying wireless installations. It has been a marked feature of 
constructional policy for ten or more years in all countries except 
Great Britain and Germany. It is estimated that the effective 
life of a cruiser stretches over a period of fifteen years. Making 
allowances for the losses which the belligerent Powers have sus- 
tained during the present war,* there will next spring be about 
70 effective cruisers under the British flag—a proportion of them 
obsolescent though not obsolete; while Germany will possess 15, 
the United States 21, Russia 17, Italy 11, France and Japan 9g 
eaca, and Austria-Hungary 5. The cruiser strength of the great | 
navies of the world is steadily decreasing with every year which 
passes. We shall shortly be confronted with fleets with far more 


*We have lost 10 cruisers, Germamy 17, Austria 2, and Japan and 
Russia 1 each. 
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battleships than scouting ships, a reversal of the conditions of 100 
years ago, when in the British Navy there were 317 frigates to 
240 ships of the line. 

In neither of the countries in which the building of cruisers 
has been almost, if not entirely, abandoned has any official 
explanation been made of the change of policy which has occurred. 
Even in the United States, where a very complete exposure of the 
springs of action of the naval authorities is made from year to 
year before Congressional Committees, no justification has been 
forthcoming of this abandonment of the cruiser. Throughout the 
world there is a general agreement that the day of the large and 
costly cruiser, with a protected deck or vertical armour, is over; 
there is no demand by officers in the American Navy for anything 
between the battleship and the seagoing destroyer, or, if there is, 
it has failed to find expression. In other countries naval opinion 
runs strongly in the same direction, except where trade routes 
have to be defended. 

What is the explanation of this trend of policy? Wireless 
telegraphy does not render scouting ships unnecessary, it’is true, 
but it has made superfluous the long chain of signal vessels. An 
observation vessel—small cruiser or even destroyer—can remain 
on her station and pour into the flagship, 50, 100, 200, or more 
miles away, a continual stream of intelligence as she obtains it. 
Wireless telegraphy has not eliminated the scouting ship and has 
not increased her radius of steaming, but it supplies a method 
of quick, rapid and certain communication. It does not serve as 
eyes to the battle fleet, but performs the same duties in a fleet that 
the mind performs in the body, conducting the sensations from 
any part of the human form to the mind, with the result that it is 
provided with material on which to act. For instance, the eye, 
nose or ears give warning to the mind of an imminent danger; a 
wise man, in the possession of his mental powers, takes suitable 
action to avoid it. Similarly with wireless telegraphy, the cruiser 
acts as the eye of the admiral and by means of its wireless installa- 
tion, and without reliance on a chain of repeating vessels, com- 
municates at once to the “‘ brain of the fleet ’’—the staff in the 
battleship. : 

Reverting to the blockade of Cadiz—consider what this 
change means! Nelson had his line of signal vessels thrown out, 
linking him with his most advanced scouts. Though he was only 
fifty miles away, information that. the enemy was putting to sea 
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did not reach him for 24 hours. To-day there would be practically 
no interval between the observing cruiser gathering the informa-- 
tion and that information reaching the admiral and his. staff. 
During the Russo-Japanese war Togo could retain his main fleet, 
‘containing’? the enemy at Port Arthur, as far away as the 
Elliott Islands, 60 miles distant, and yet be in instant touch with 
the craft which were watching the movements.of the Russians, 

The introduction of wireless telegraphy has consequently 
contributed to an economy of time, which means greater strategic 
efliciency, and, in so far as it has been responsible for the 
decreased output of cruisers, to an economy of money. In some 
measure it has robbed the weaker naval Power of the advantage 
which steam conferred on him. Steam assured certainty of move- 
ment and facilitated evasion. Wireless telegraphy, in greatly 
assisting in scouting operations, placed in the hands of the 
stronger navy the ability to effect concentrations in force. 
One illustration of this overwhelming advantage to the supreme 
sea-Power—and the only one which can be mentioned, perhaps, 
while the war is in progress—is afforded by the destruction of the 
German cruiser Emden. After a more successful career in the 
destruction of commerce than even the Alabama, of historical 
fame, achieved, she put into Cocos-Keeling Island and landed a 
party, with the intention of isolating this small community. The 
wireless operator had time to send out a message for help. The 
signal was picked up by the senior officer in charge of the cruisers 
which were convoying transports from the Antipodes to Europe. 
The information was so full and accurate and was received so 
rapidly that no doubt existed either as to the identity of the 
enemy’s ship or the possibility of catching her. The senior officer 
selected for the duty of destroying the Emden the Sydney, of the 
Royal Australian Navy, a vessel more powerfully armed and 
swifter than the Emden. Within a few moments of the signal of 
distress being dispatched from Cocos-Keeling Island this man-of- 
war, cruising many miles away, had changed her course and 
was bearing down upon the Emden for the purpose of destroying 
her; and destroy her she did. Wireless telegraphy was thus 
responsible for the complete destruction of this most famous of 
all commerce raiders; but for Signor Marconi’s invention there is 
no saying when her career would have come to an end. 

Wireless telegraphy has completely revolutionised the intelli- 
gence services of the Navy. An admiral need never be out of 
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touch with the ships under his command. Success in war 
depends in large measure upon unity in command, and wireless 
telegraphy, when it has been fully developed, will contribute 
powerfully to this end. The Lords of the Admiralty, seated in 
Whitehall, will be in a position to signal to ships of war on the 
outermost sea stations. This facility of communication will add 
incaleulably to the strength of the British Fleet. It will enabie 
concentrations of force to be made swiftly to the disadvantage of 
the weaker naval Power. Thus wireless telegraphy takes its 
place beside other scientific developments of the past few decades 
in assisting the supreme naval Power and conferring upon it 
advantages altogether out of proportion to those enjoyed by the 
smaller nations. But for the aid which science has rendered, the 
British Empire to-day would consist of a series of isolated com- 
munities, each in danger of being surprised and isolated, as they 
were surprised and isolated in-the past. In fact, however, the 
King’s Dominions are being day by day brought into closer rela- 
tion with each other and with the Mother Country. Wireless 
telegraphy is destined to become the nervous system of the British 
peoples; a signal of danger from any isolated community will at 
once result in appropriate aid being dispatched. In this way 
wireless telegraphy will enable the British Navy to utilise to the 
full the advantage of speed obtained by the use of steam. 

Great as are the advantages which wireless telegraphy has 
conferred upon the Navy, its development is not unaccompanied 
by some disadvantages. The distinguishing character of the 
Navy in the past was the initiative and resourcefulness of officers 
on distant stations acting on their own responsibility without 
reference to the Admiralty. The knowledge that, owing to the 
development of the new means of long-distance signalling, they 
possess instant means of communication with Whitehall may 
prove a source of weakness, Attention has already been directed 
to this peril both in and out of Parliament. It has been suggested 
that the Admiralty may be encouraged to interfere unduly with 
the freedom of action of officers in distant seas. On the other 
hand, there is a danger that officers in the outer stations, con- 
fronted with embarrassing conditions, may be tempted to evade 
responsibility and wait for instructions from home. Both dangers 
exist, but probably the latter is the greater. The Sea Lords in time 
of war have full reason to be conscious of the heavy responsibili- 
ties which rest upon them in the exercise of the higher command. 
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They are hardly likely to add to those responsibilities and arrogate 
to themselves the right of decision on this or that minor point of 
policy. But a naval officer, realising the consequences which will 
fall upon him if he commits an error, may well be tempted, 
if he be lacking in initiative and resourcefulness, to . seek 
direction from home instead of acting according to his own 
judgment. In both respects time will no doubt evolve suitable 
measures with a view to securing to the Navy the maximum 
advantages of wireless telegraphy with a minimum of disad- 
vantages. Certainly nothing which has yet occurred, so far as is 
known, in the course of the present war supports the belief that 
wireless telegraphy has proved anything but a great reinforcement 
of our naval power. 

The Empire will not gain the full advantage of wireless 
telegraphy until further progress has been made in Imperial co- 
operation for naval defence. When the Empire obtains an 
Imperial Fleet, subject to the control of one authority, then the 
Imperial wireless service will powerfully contribute to the security 
of every Imperial interest, wherever it may be situated. It was 
suggested when wireless telegraphy was invented that it would 
rob the British peoples of the advantages which they had hitherto 
enjoyed from the possession of British owned cables. It was 
urged that the least wealthy naval Power would be able to take 
the fullest advantage of Signor Marconi’s invention, and that, 
consequently, our sea power would be robbed to some extent of 
the benefits in war time which it had hitherto obtained from the 
control of most of the cable systems of the world. It is already 
apparent that this is a delusion; wireless telegraphy, owing to 
its length of reach and its rapidity, will reinforce our sea power, 
because we are and must remain the supreme nation on the oceans 
of the world. When, by the co-operation of the Dominions, and, 
possibly, of India, a great Imperial naval force has been created, 
wireless telegraphy will confer upon the supreme authority in 
control the ability, independent of the cable, to concentrate the 
right force at the right place and at the right moment; and in 
this way the world-wide needs of the British Empire will be 
strengthened immeasurably. The wireless system is still in com- 
parative infancy, and we cannot doubt that in the course of the 
next few years it will be greatly developed, and every stage of 
advance will mark a further strengthening of the naval chain 
which binds the Empire together and secures its safety under 
peace and war conditions. | i 


THE INFLUENCE OF WIRELESS| 
TELEGRAPHY ON MODERN STRATEGY. 


By CoLoneL F. N. Maung, C.B., late R.E. 


HILE there can be no doubt of the immense superiority 

of wireless communications over any of those the world 

already knows, or has ever known, in so far as regards 

the certain transmission of orders, the absence of wires or field 

cables liable to interruption, and so forth, it is an extraordinary 

thing that, as concerning the great operations of war when both 

armies are equally equipped, the net result is to leave strategy 
exactly where the marvel of wireless found it. 

The statement seems so paradoxical, yet does in fact 
follow so logically from the several steps in the evolution of the 
modern strategical conception, that it will be of interest to trace 
out the sequence of cause and effect which has led to this singular 
position. 

Strategy, in the modern sense in which the word is used, 
involves as its essential problem the timing of many columns 
moving on different roads to converge on a selected battlefield. 
Until Napoleon became Emperor of the French, in 1804, the idea 
did not exist, because it had never occurred to any of his pre- 
decessors to attempt the feat—at least, as part of a definite 
system. j 

Before the French Revolution roads were generally so few 
and far between, and the impossibility of inter-communication 
between separate columns proceeding towards a common objective 
seemed so obvious, that it was the custom to move the whole of 
an army by a single line or road, in such definite fighting order 
that it could be prepared for action practically by a single bugle 
call. Efficiency, not numbers, was everywhere considered the 
deciding element, and if a king had money to spare he found it 
paid him better to spend it on equipment, and especially on his 
commissariat, rather than on an increase in the number of mouths 
to be fed. 

Bitter fighting experience had taught the armies of Europe 
that it was not expedient to attempt to subsist their men by plun- 
dering the inhabitants, since in those days they had an awkward 
habit of defending themselves by ambushes, by driving off their 
cattle, and so forth. Hence it paid better for the army not to 
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molest and antagonise them, but to provide its own food by 
purchase in open markets. 

Unfortunately the French Revolution came at a period ye 
western Europe had been spared the horrors of warfare for nearly 
two generations, and had forgotten the old traditions and more 
eentlemanly ways of their forefathers. 

The early French levies (called into existence to meet the 
invasion of Prussians and Austrians, moving and fighting on the 
time-honoured lines), being entirely destitute of equipment and 
money, were absolutely compelled to adopt the still older system of 
living on the people which prevailed throughout the Thirty Years’ 
War, and had killed themselves by the appalling excesses and 
wastage to which this procedure gave tise. 

The Belgians proved an easy prey for the first French Armies 
in 1792-3; afterwards the Germans, the Italians, and the Aus- 
trians proved to be equally facile conquests (only the Spaniards 
and Russians, developing the spirit of self-reliance and defiance, 
refused to be beaten), and long before Napoleon became Emperor 
all countries bordering on France knew that the passage of troops 
through their midst meant pillage. They further discovered. in 
a sufficiently terrible manner that resistance to such oppression 
meant burning villages and an indiscriminate rapine. 

Brescia, near Milan, was the prototype of Louvain, and its 
destruction had much the same after-consequences, though they 
took longer to develop. When, therefore, in 1805 Napoleon found 
himself compelled to march against the Austrians, his troops at 
the moment being distributed in six Army Corps, from Boulogne, 
through Holland, to far-away Hanover, he knew that he could 
safely order each corps to march through the enemy’s’ country 
feeding itself on the districts through which it passed. It was then 
that the idea of combining all the six columns moving on separate 
roads towards the battlefield of his choice first took root in his 
mind. The essential element, however, in his calculations was 
the conduct which the Austrians might choose to adopt. 

Adhering to their general custom, it was practically certain 
that they would keep their 80,o00 men together, and on learning 
of the approach of the converging French columns would fall on 
each of them in succession and beat them in detail. 

To guard against this danger Napoleon covered the whole 
front of his army by a powerful cavalry screen, moving some two 


or three marches in advance of the main columns, reasoning that 


ee Oe ee te eee 


a ana 


The Influence o, Wireless Telegraphy on Modern Strategy 599 


when his mounted men gained touch with the enemy they would 
report its position and give him ample time to concentrate for 
an attack. 

Unfortunately, Napoleon overlooked the fact that the cavalry 
of those days possessed no holding power at all, and though they 
certainly found the enemy and reported his position correctly they 
left hina free to move in any direction he pleased. The Austrian 
General, Mack, at the last moment took advantage of the option 
thus left him and marched rapidly out through a hole in the 
net with which Napoleon. had sought to surround him. Then 
followed the crisis in the Emperor’s life. 

By great efforts he managed to set in motion one corps out 
of the six under his command, and a single division of this corps 
alone (favoured by circumstances of which he knew nothing,. and. 
on which he could not legitimately have counted) just managed 
to intercept the rear guard of the Austrians and succeeded in 
capturing some 29,000 of them. 

It does not appear that anybody except Napoleon realised 
the astonishing mistake thus made. By judiciously concocted 
bulletins he managed to conceal his failure from Europe; but that 
he himself was fully cognisant that to march 240,000 men half- 
way across Europe and only to bring 20,000 of them into action 
at the decisive time and place was not to his credit as a great 
commander of men, is suthciently demonstrated by the fact that 
he never again repeated his mistake. 

It was some time before he discovered and perfected a better 
method of procedure, but, curiously, he never succeeded in 
making his Marshals understand the new principles he adopted, 
and practically his whole system faded away with his deposition in 
1815. It was not until 80 years later, and some 20 years ago, 
that an exceedingly able young French Staff Officer, a Captain 
Gilbert of the Engineers, suddenly noted the extraordinary fact 
that during 1807, and afterwards, the Napoleon who had _ so 
signally failed in 1805 to concentrate a superior force against 
his enemy at a point of his own choosing, all at once began to win 
battle after battle by always bringing from two to, three to one 
men into action, even when he commanded armies numerically 
inferior to his opponents. 

The future psychologist historian will probably find in this 
rediscovery the essential starting point of cause and effect which 
have led us up-to the present dénouement, because, but for the 
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confidence which suddenly sprang into existence in the French 
Staff when the supreme importance of Captain Gilbert’s work 
became manifest to them, the Government of I'rance would never 
have found courage enough to accept the German challenge when 
it was thrown down in August of last year. 

The French intellect immediately seized on the enormous 
advantage this secret knowledge conferred on them. They knew, 
as all the world knew, that the German General Staff had been 
most assiduous students of the Napoleonic strategy for very 
many years indeed, but the rediscovery of their young Engineer 
captain showed them that the Germans, remaining under the 
misapprehension of results, so carefully fostered by the 
Napoleonic bulletins which were issued to hide the Emperor’s 
mistake at Ulm, had altogether missed noting the fact that the 
methods of the Ulm campaign had never been repeated by their 
creator. The Germans, blind to this, had gone on studying and 
amplifying the original model long after Napoleon himself had 
scrapped the disastrous methods altogether. 

And this is where the question of a reliable wireless system 
of communication comes in, for the one thing against the Ulm 
scheme, on the very face of it, was the difficulty of maintaining 
rapid and trustworthy touch between the several manoeuvring 
columns, as Von Moltke very nearly found out to his cost in 
1870. 

Relieved of this risk of uncertainty in transmitting informa- 
tion and orders, it seemed to the German, and to all the other 
General Staffs in Europe, that, given a numerical superiority 
and equal marching powers, the methods elaborated by means 
of Moltke’s experiences and teaching after the campaigns of 1866 
(Austrian) and 1870-1 (Irench), held the field as the ultimate 
expression of military knowledge and wisdom, and must always 
Win against all comers. | , 

The following brief summary of the events round Metz, 
1870, read by the light of what the French Staff subsequently 
discovered, will make the sequence of cause and effect more 
obvious. — 

About the 12th August, 1870, Bazaine took over the com- 
mand of the French Army of the Rhine, still 180,000 strong. 
They were drawn up practically as a single body some 30 miles 
east of Metz. The Germans (240,000) were advancing into 
France on many parallel roads over a front of about 150 miles 
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in width at the least, with the one great idea of working round 
the southern flank of the Irench, and forcing them, from their 
direct retreat on Paris, away northward against the Belgian 
frontier. . 

On the road to Paris iay the fortress of Metz, covering the 
bridges over the Moselle, and compelling the Germans to extend 
their southern sweep in order to avoid the guns of the place. 

Bazaine, knowing nothing of any Napoleonic methods, but 
quite convinced, from his day to day experience, that the army 
entrusted to him was quite incapable of accepting battle with the 
superior forces of the Germans in the open field, made up his mind 
not to attempt to retreat beyond Metz, but to allow himself to be 
invested within the fortress, hoping thus to divert the energies 
of a considerably larger number of enemy troops than those of 
his own force for some months (as he actually did), thus giving 
the Irench Government time to organise the defence of Paris, 
to raise fresh troops, and ultimately to march to his relief, when 
he would play anvil to the hammer of the new armies and between 
them they would crush out the German invaders pretty flat. 

Moltke, on his side, had no notion of what was passing in 
Bazaine’s mind, but looking at the French’ position by the light 
of his own knowledge, and well informed by his cavalry of the 
day to day movements of the French troops, concluded that in 
Bazaine’s case he would cross the Moselle in and around Metz 
as rapidly as possible, and then make a series of forced marches, 
through Verdun, to form a junction with MacMahon’s new armies 
then assembling at Chalons. 

Convinced that this was his own best solution of the problem, 
and that Bazaine would see it in the same light, he handled his 
cavalry, and the infantry corps behind them, exactly as Napoleon 
had handled his commands at Ulm. 

The resemblance is so complete that a diagram map of the 
one movement serves equally well for the other. One has only 
to move the north point round go deg., write Metz for Ulm, and 
Moselle for Danube, to have an exact representation of the 
situation during the critical hours in either campaign. 

But there is this difference, that whereas Mack, at the 
eleventh hour, marched out of the trap set for him, intending to 
turn and attack his enemy in the rear, Bazaine created a trap 
for his enemy by the simple expedient of standing: still. 

By the mere fact of abstaining from action he created a 
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numerical superiority of over three to one against the right wing — 
of the German Army, and had he chosen to take full advantage 
of his opportunity he might have rolled up the whole of Moltke’s 
right wing from right to left before the latter by forced marches 
could have re-established even a numerical equilibrium. 

Following up the subject, it was seen that by the same 
abstinence from action, on each of the five days preceding the 
action, the same situation had reproduced itself on any day from 
the 11th August onwards. The German right was skirting the 
abyss of catastrophe. 

It was when the French Staff bad reached this point in 
carrying on the study of Captain Gilbert’s discovery that the full 
meaning of the great Napoleonic secret dawned upon them. They 
saw that the weak point of the German system lay in the fact 
that it did not in any way dominate their adversary’s will, whereas 
reviving Napoleon’s practice at its fullest development it became 
clearly apparent that the Emperor never attempted a concentra- 
tion for battle until by a preliminary attack he had inhibited the 
enemy’s will, and knew he could hold him for the time necessary 
to manoeuvre the rest of his army against the point of his own 
choice, in numbers sufficient to deal the ‘‘ knock-out ’’ blow. 

Whether the enemy attacked Napoleon, or Napoleon attacked 
the enemy, did not matter to the Emperor in the very least. Once 
his troops had fixed their claws in the enemy’s flesh the latter 
was powerless to divert the decision as willed by the Great War 
Lord. 

Napoleon might elect to smash his adversary’s left wing, or 
his right—but he could not move to parry the coming danger— 
and this is the vital point. Until the decisive movement actually 
began only its director's brain knew where it was about to close, 
and once the ‘‘ swing in’’ became visible to the enemy distance 
alone made it impossible to concentrate sufficient fresh troops 
with which to meet it. 

Neither aeroplanes nor wireless can save the eneiny under 
these conditions. War becomes like playing chess on an open 
board; you can see exactly where every unit is, but, until the 
player’s fingers actually leave the piece on its new square you 
cannot tell for certain exactly what move you will have to meet. 

It is this stamp of uncertainty that has hung over the 
German leadership ever since the beginning of the war of 1914-15. 
Utilising the Napoleonic method to its utmost extent, the French 
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General Stalf suddenly sprung the new Sixth Army, emerging 
from behind the fortifications of Paris, upon the Germans on 
the 6th September, 1914, and thus compelled the enemy’s with: 
drawal to the line of the Aisne. 

The Russians are using the same system with even greater 
success all along their own vast frontier of 1,000 miles, and no 
amount of prevision, or even of information, on the German side 
seems able to free them from the consequences of this atmosphere 
of uncertainty which the I'rench methcd is bound to create. 

for the moment the Allies in the West are only assembling 
troops, and waiting for the roads and country generally to dry 
up. But once the climatic conditions improve, whereas there is 
no concentration the Germans can undertake which can surprise 
us, the lines and combinations open to us by the Napoleonic 
strategy are so numerous that it is always a 24 to 1 chance against 
the enemy’s guessing the one we shall use until it is too late to 
prepare to oppose its consequences.’ Out of this vital difficulty 
neither aeroplane nor wireless can extricate and deliver him. 


LONG DISTANCE SERVICES 


O those of us who can realise the fact that Radiotele- 
graphy is yet in its infancy the present situation is full 
of significance. The Austro-German Allies, but for the fact 
that they possess certain high-power long-distance wireless 
stations, would be entirely cut off from the rest of the world. 
This means that the two central European Powers would be 
unable to send out orders or give or receive intelligence of any 
kind whatever, except through neutral countries whose -cable 
communication is almost entirely under British control. Germany 
has always been conscious of her disability in this respect, and 
for many years past has spent her money lavishly in laying 
German cables—only to see them cut by the British within forty- 
eight hours of the declaration of war. 

After the cutting of the cables the German long-distance 
wireless stations abroad were able to maintain a service which was 
found particularly useful by their rulers in the Fatherland. The 
next move in the British assault upon German communications 
consisted in the destruction, one by one, of many of their high- 
power wireless stations. The detrimental effect upon Germany of 
the British successes in this respect cannot be better demonstrated 
than by the following extract from an official communiqué issued 
at the beginning of 1915 by the German Colonial Office. It reads 
as follows :— 

‘Soon after the outbreak of war all communication with 
“the Colonies by sea was broken, and all German submarine 
cables were cut by the British, so that even telegraphic com- 
munication with the whole of our colonies was rendered im- 
possible. The only remaining means of communication was 
wireless telegraphy, but the first warlike measures of the British 
were directed to depriving us of this means also. On August 
12th fell the wireless station Yap, and soon afterwards the 
‘station Naru (both in the Pacific Ocean). Tasigata (Samoa) 
fell on August 29th, and Bitapaka, in New Pomerania, on 
September 12th. During the night of August 24th the great 
station at Kamina, in Togoland, had to be destroyed by us 
in order to prevent its capture. 

‘So vanished all possibility of further direct commauniae me 
with the African protectorates, which hitherto had been able to 
‘communicate vid Kamina. As a matter of fact, there had been 
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‘‘from the very beginning a disturbance of the system, which 
“prevented us from receiving any reports from the Governor of 
‘“ East Africa after the outbreak of war. And so the material 
‘“ which we have here collected, and which in the main reached 
‘’ Berlin by circuitous routes and very late, is mostly derived from 
‘“ private letters or from enemy newspapers, and must necessarily 
“remain fragmentary and some of it must also be regarded as 
‘* untrustworthy.”’ 

At present the high-power stations in Germany cannot be 
got at by the Allied forces, and these now form the sole direct 
link between the Austro-German authorities and the world out- 
_ side their immediate neighbourhood. The successive destruction 
of cables and the overseas German long-distance stations has 
only intensified their importance. 

So much for the lesson of the utility of Government wireless 
stations in the hour of national need as exemplified in the case 
of our enemy. Fas est et ab hoste doceri; and, indeed, this is 
by no means the only matter in which the Government of Great 
Britain has been fain to learn from her bitter foe. ‘There are 
important British Colonies which under existing circumstances, 
in the case of certain war eventualities, would be utterly and 
entirely cut off from communication with the Mother-country or 
any outside source whatever. The existing cables would be 
rendered useless, and there are no long-distance wireless stations 
to take their place. Is it too much to hope that, now long- 
distance wireless is daily proving its powers in warfare, the 
re-establishment of peace will bring once again to the fore the 
final consummation of the Imperial wireless chain which was 
occupying so much attention before the present war started ? 


It is impossible under present circumstances to dwell at any 
length upon the subject of wireless telegraphic communication 
from the point of view of the State; but perhaps it may be 
permissible to devote a little space to a brief outline of the status 
of long-distance wireless from the commercial standpoint. 


* x * Jets * 


HISTORICAL RESUME. 


In 1896 the world awoke to find that a new and hitherto 
undreamed-of means of communication had sprung suddenly into 
existence. 
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it was about this period that Mr. Marconi conducted his 
first series of demonstrations of the wonders of “ 
without wires’’ before representatives of the British Govern- 
ment, when he succeeded in establishing communication over a 
distance of four miles. Progress went on apace, and in 
March, 189, the first message was sent from England to France 
across the Channel. 

It is interesting to note that only a short while before these 
demonstrations were given, when Mr. Marconi first arrived in 
England, he stated that he considered twenty miles to be the 
maximum distance over which wireless signals could be 
sorted well’? with 


telegraphy 


6 


transmitted and received. This statement 
Mr. Marconi’s well-known characteristic of modesty and caution ; 
but he, of course, explained that he was speaking within practical 
limits and considering only apparatus of the type he was then 
using. It was not very long, however, before he was able to 
develop his system and improve upon the apparatus employed, 
with the result that in 1901, stations having been erected at the 
Lizard, in Cornwall, and Niton, in the Isle of Wight, the 
distance of 196 miles between these two points was successfully 
bridged and communication established. 

The great Italian inventor went on quietly and unobtrusively 
improving his apparatus. With the object of demonstrating in a 
striking manner the results obtainable from these improvements, 
he selected a site in Cornwall and built the pioneer long-distance 
station at Poldhu, seven miles north-north-west of Lizard Point. 
The station finished, leaving behind him instructions that on 
receipt of a cable message his assistants were to start repeated 
transmissions cf the letter ‘“S’’ (represented by three dots ... in 
the Morse telegrahic code), Mr. Marconi sailed for St. John’s, 
Newfoundland. 

For the purposes of experimental reception on the other side 
of the Atlantic he determined to content himself with a wire held 
aloft by a kite. All was ready; the cable was sent instructing his 
assistants to start transmission of signals from Poldhu, and at 
noon of Decemker 1t2th, r9g01, Mr. Marconi adjusted his instru- 
ments in a room of the old barracks on Signal Hill, and awaited 
the result. It was a bluff raw day, and the kite swaying high 
overhead gave considerable trouble. Not even a reporter was 
present—only Mr. Marconi and his assistants, Mr. Kemp and Mr. 
Paget. for nearly half an hour not a sound broke the silence of 
the room. Then, quite suddenly the tapper started clicking as it 
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struck against the coherer, and the two observers were able to 
verily the fact that the signals were crossing the intervening waste 
of waters. The practicability of trans-ocean wireless communi- 
sation was thus clearly demonstrated. 

A brief description of the original station at Poldhu, which 
played so important a part in the demonstration, may be not 
without interest. 

The aerial wires were suspended from twenty masts, each 
210 ft. high. The operating current was of energy sufhcient to 
serve 300 incandescent lamps, and the resulting spark was of 
sufficient brilliance to have a blinding effect upon anyone gazing 
upon it with unprotected eye. The wave which was thus 
generated had a length of about one-fifth of a mile, while the rate 
of the vibration was adjusted to give 800,000 to the second. 
When we contrast this with the equipment of a modern trans- 
atlantic station, it will be seen under what disadavantages, 
in essentials alone, Mr. Marconi was working in these carly 
days. 

It was easily recognised that regular transmission could 
scarcely be hoped for with the small-powered transmitting 
apparatus then available. With this in view, the transmitter at 
Poldhu was enlarged, and in December, 1902, another attempt 
was made to transmit across the 1,800 miles to Nova Scotia. On 
this occasion more than the mere ‘“‘S ”’ signal was despatched, 
and complete messages were received across the Atlantic. In 
the meantime, a sending station was erected on the American 
side at Cape Breton, and in December, 1902, the. two stations 
accomplished the exchange of messages at night under favourable 
conditions. This, however, did not suffice for the purposes of 
commercial services, because daylight transmission was. still 
largely impracticable, and even with night transmission working 
could not be relied upon at times, owing to atmospheric 
disturbance. 

Enough had been done to prove beyond all question the 
efficiency of Wireiess Telegraphy as a means of establishing long- 
distance communication. The new invention had by now 
attracted official attention, and this fact was signalised through 
the means of a message transmitted by Earl Minto (at that time 
Governor-General of Canada) to his late Majesty King Edward 
VII. About the same date Mr. Marconi transmitted a wireless 
messages to King Humbert of. Italy, and received in reply the 
following congratulation ;—‘‘ ] have learned with great pleasure 
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of the results which you have obtained, which constitute a triumph 
for yourself, to the greater glory of Italy and of sciences 4 

The next step consisted in the erection of two further high- 
power stations, which were located at Glace Bay, in Canada, 
and Clifden, in Ireland, respectively. : 

The year 1904 marks an important era in the establishment 
of transatlantic wireless services, for in August of that year 
arrangements were made by the Postmaster-General of the 
United Kingdom whereby British post offices undertook the col- 
lection, transmission and delivery of long-distance messages on 
behalf of the Marconi Company. This service applies to tele- 
grams destined for transmission vid Poldhu to ships at sea. 

Successful efforts towards the perfecting of apparatus for 
overcoming the most serious difficulties of atmospheric dis- 
turbances resulted (in 1907) in the establishment of a limited 
public service between the recently re-constructed Marconi 
station at Glace Bay, Nova Scotia, and the new station at 
Clifden, in Ireland. It was from these stations that Radio- 
telegraphy entered into its first direct commercial competition 
with the Atlantic cables. The power of these installations 
ensured a fair amount of reliability even in daylight, by the 
use of long waves and musical sparks. We may exemplify the . 
more recent progress in the efficiency of Wireless Telegraphy for 
the purpose of communication over long distances by reminding 
our readers of the fact that, in 1910, while on board the Principessa 
Mafalda, en route for Buenos Aires, Mr. Marconi received wireless 
messages from Clifden at a distance of 4,000 miles by day and 
6,735 miles by night. 

About 1910 a number of changes were made, including the 
installation of horizontal ‘‘ directed’’ antennz at both stations. 
As a result of this and other modifications the speed of the service, 
which up to that time had been kept below 20 words a minute, 
on account of the necessity for repetitions, was markedly 
increased. : 

During ror4 the plants were duplexed by the erection of 
receiving stations to operate simultaneously in conjunction with 
each transmitter. By these means the capacity of the system 
for handling messages was doubled. 

With the Duplex system in operation, messages may be 
transmitted by wire from New York or elsewhere to Glace Bay, 
whence they are repeated by wireless to the receiving station at 
Clifden. Clifden, on the other hand, can simultaneously collect 
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messages destined for North America and relay them to the receiy- 
ing station near Glace Bay, whence they are re-transmitted to their 
destination by ordinary land lines. In each case there is a certain 
distance intervening between the transmitting and receiving station, 
and this distance is traversed by a short wire line. It will be seen, 
therefore, that the method of traffic-handling over these long-dis- 
tance wireless connections closely resembles that followed over the 
indirect cables. A fresh link between the Old and New Worlds 
has been, more recently still, developed right up to operating 
point. This consists of the linked stations situated at Carnarvon, 
in North Wales, and Belmar, New Jersey, U.S.A. These mark 
_yet a further step in long-distance progress. The older stations 
of Clifden and Glace Bay had been constructed, as it were, piece- 
meal; improvements being introduced in accordance with the 
developments resulting from experience gained. For this reason 
they can hardly be judged to-day as affording an example of the 
capabilities of up-to-date Wireless Telegraphy. The new stations 
start from a fresh departure point with all the teachings of expe- 
rience embodied in up-to-date apparatus, constructed and adapted 
under circumstances best suited to it. The power of these new 
stations will actually be, in practice, four or five times greater 
than that of their elder sisters. The consequence of this may be 
seen in increased facilities for automatic sending and receiving, 
the stations being capable of working for longer hours with less 
liability to interruption and with a speed which is reckoned at 
about 100 words per minute. The outbreak of the present war 
has resulted in much restriction of the use of Carnarvon station 
for commercial purposes, and has at the same time rendered it 
undesirable to enter into details of working which would otherwise 
be available. A similar system to the one employed by the older 
stations has been arranged, and messages collected at New York 
and London are transmitted by land lines to the controlling 
stations at Belmar and Carnarvon respectively. Thence the lone- 
distance stations transfer them across the Atlantic. 


at 
Be 


* * * x *% 


Tie CHEAPENING OF RATES. 

We now proceed to enumerate a few of the peculiar advan- 
tages possessed by this modern method of long-distance message 
transmission. Perhaps the most important matter from the commer- 
cial standpoint is that of cost. It was to wireless telegraphy that 
the late Sir J. Henniker-Heaton looked for the realisation of his 
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ideal of telegraphic inter-communication between all parts of the 
British Empire at the rate of ‘‘one penny per word.’’ A great 
deal has already been done by the Marconi Companies towards 
meeting the public demand for cheaper rates, and the main 
obstacles in the direction of the further consummation of this 
desirable end mainly lies at the door of the land lines with which 
they are obliged to work. Thus, when we come to consider the 
question of forwarding messages to Australia and New Zealand 
by wireless under the present system, we are confronted with 
the fact that the Pacific Cable Board leases and operates no land 
lines of their own between Montreal and Glace Bay, and has 
therefore to incur the expense of making arrangements with a 
concern unwilling to accord favourable rates and facilities. From 
Vancouver messages have to proceed vid the Pacific Cable. The 
result of these arrangements is that the cheapening of rates is 
hampered by the absence of co-operation, and it is highly 
desirable, in order to cater effectively for the requirements of 
communication between Great Britain and Australia, to free the 
Pacific Board from the impost exacted by the Atlantic Cable 
Companies. If such arrangements could be made, the rate of 
2d. per word now paid to the Atlantic Cable Companies for the 
transit from Montreal to the cable landings could be saved, and 
there would be no difficulty in arranging for a quotation of a 
through Atlantic wireless rate for ordinary messages, at 6d. per 
word. This constitutes but one example of the way in which 
it would be possible, by suitable and easily arranged facilities, 
to considerably cheapen the means of communication between 
the Mother Country and the Antipodean Colonies through the 
instrumentality of long-distance radiotelegraphy. The full rate 
between England and America by means of wireless works out 


at present at 8d. per word, as compared with 1s. which forms. 


the charge of the Cable Companies. Over and above these 
normal rates, special facilities have been in operation for about 
a year. For instance, the ‘‘ deferred rate’’ charge is 4d. per 
word, whilst ‘‘night letters’’ are transmitted at the rate 
of 2s. 6d. for thirteen words or less, and 2d. per word beyond 


the limit of the minimum of thirteen. ‘‘ Week-end letters ’’ cost 
4s. for twenty-five words or less, with an extra rate of 2d. for 
each word beyond the twenty-five. These rates cover trans- 


mission from any part of the United Kingdom to New York and 
Montreal, and indeed Eastern Canada generally. In fact, they 
apply everywhere where the cable charge amounts to Is. per 
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word. Any increase over these rates is merely due to the 
additional expense involved by utilising land lines. We-may 
point out, moreover, that the exchange of Home and Imperial 
news between any place in the United Kingdom and the Dominion 
of Canada is already possible at the low ‘“‘ Press rate’’ of 2d. per 
word. This applies to Canadian destinations in Cape Breton, 
New Brunswick, Nova Scotia, Ontario, Prince Edward Island, 
and Quebec. The service is effected without deferment, and 
includes “‘ out-payments ’’ to the land line in Canada and delivery 
at destination. The effect of this cheapening of commercial 
traffic, introduction of deferred, night and week-end messages, has 
been most satisfactory from every point of view. The public has 
expressed its appreciation of wireless facilities by a large increase 
in usage, with regard to all classes of traffic. There is little doubt 
that if commercial conditions permit of further reductions, the 
volume of traflic would rise more than proportionately. It is no 
“vain dream ’’ to dwell upon the prospect of a time when the 
public will be able to communicate telegraphically with their 
friends and business correspondents in all parts of the world as 
readily and as cheaply as they now do within the limits of ‘ our 
tight little island.’’ 


SX 
* 


* * * * % 
OTHER FEATURES. 


The volume of traffic dealt with by cable companies depends 
not merely on atmospheric and other conditions, but also upon the 
traffic capacity of each cable. Only a certain number of words 
can be transmitted per minute, and it often happens that when 
lower rates or other reasons conduce to heavy increases in the 
volume of business the existing cables become ‘‘ blocked ”’ 
thereby. If the increased volume of business is maintained there 
is no other solution possible but the laying of an additional cable, 
a matter of great expense and delay. With wireless operation, 
on the other hand, improvements in apparatus and increase in 
power permit of dealing with increased business, over and above 
its existing Capacity, at comparatively small increase of expense, 
and with far less delay in point of time. The old objection with 
regard to continuity of service has practically disappeared before 
the improvements made in recent years. 

We sometimes hear of objections raised to wireless trans- 
mission on account of the fact that the messages sent can, 
without much difficulty, be picked up by any receiving stations 
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capable of being tuned for the purpose within the radius of 
transmission. Cable advocates point with pride to their own 


potentialities of secrecy. Careful analysis of the position hardly 


justifies this claim of superiority. It is obvious that, in by far 
the greater number of instances, messages picked up by persons 
whom they do not concern will receive little attention. Anyone 
who, for commercial or other reasons, is directly interested in 
acquiring knowledge of the messages sent would be equally 
likely to be able to gain such knowledge even if the messages 
were despatched by cable, although at perhaps a little further 
expenditure of trouble. But, if the motive of self-interest were 
at work, that extra trouble would be a matter of little moment. 
The cable companies have to work in connection with land lines, 
and these latter are almost as readily ‘‘ tapped’ as are wireless 
transmissions. The only reliable method of attaining secrecy is 
by the use of codes, and these may be as effectually employed 


¢ 


in ‘‘ wireless ’’ as in 


‘6 Saag 


wired -ransmission. 
% * Xt * * 


IMPERIAL CONSIDERATIONS. 

We have referred, in the first part of our paper, to the 
lessons taught us by the attempts, successes, and failures of our 
enemies. The British Government has for some years past been 
alive to the same possibility as the German, and several Royal 
Commissions have held inquiries into suitable methods of meeting 
Imperial requirements. In 1912 H.B.M. Government concluded 
a contract with Marconi’s Wireless Telegraph Company for the 
erection of a “‘chain’’ of high-power wireless telegraph stations 
on the lines recommended by the Imperial Conference held in 
igli. Stations under this contract are now nearing completion 
at Oxford, Poona (British India), and Abu Zabal (Cairo); 
further stations are also projected at other places. It is 
under present conditions undesirable to go into details with 


regard to this Imperial wireless chain, which, if completed. 


under the present scheme, will girdle the world with long- 
distance wireless stations under the control of King George’s 
Government. All of them will stand on British territory, and 
may therefore be fortified and protected to any extent which 
His Majesty’s advisers may consider necessary. The present 
war, although it is responsible for calling a halt with regard to 
some of this work, will doubtless in the end compensate for the 
delay by experience which will certainly be utilised to still further 
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perfect this Imperial scheme. Such improvements in the project 
were foreshadowed by Mr. Hobhouse, the Postmaster-General, 
who, in replying to a recent question in the House of Commons, 
announced that “‘ a considerable amount of work has been carried 
out in connection with the English and Egyptian stations under 
the Marconi contract. The question of proceeding still further 
with this wireless chain is, in view of the altered situation arising 
from the war, now under consideration.’’ But, besides the 

ritish Government, foreign Powers are also stirring in the 
same direction. The American Marconi Company has established | 
communication between San Francisco and Honolulu, and in the 
summer of this year communication is expected to be made 
between Honolulu and Japan. A station has been erected at 
Stavanger, in Norway, by the Norwegian Government, and 
France has under contemplation the erection of a wireless system 
between herself and her colonies for Government and com- 
mercial use. 

In fact, all over the world nations are entering into a com- 
petition in establishing national wireless communications with 
as keen a zeal as that competition which already exists between 
them with regard to armaments and industrial wealth. In 
this, as in most other forms of international competition, Great 
Britain possesses peculiar advantages, and it is the hope of 
every patriotic Englishman that he will see, in the not distant 
_ future, his country as supreme in ruling the waves of the ether 
as she has so long been upon the waves of the sea. 

An excellent opportunity presented itself in 1912, when the 
Government’s scheme for the Imperial Chain of Wireless Stations 
was submitted to the House of Commons. It is regrettable that 
it was not put into immediate realisation, for the Germans 
promptiy appreciated the great value of the idea, and without any 
lengthy discussion in the Reichstag or opposition by any of its 
members, proceeded with all despatch to erect long-distance wire- 
tess stations in their principal foreign possessions, which at the 
outbreak of war in August, 1914, rendered them incalculable 
services and proved to be of a value the extent of which is not 
yet appreciated or even known in this country. They were wise 
enough not to shrink from the great expenditure, far greater 
than that contemplated by this country, and although the stations 
were soon destroyed, they had first saved to the nation their cost 
a hundredfold, besides the immense assistance they rendered in 
other respects. 


WIRELESS NEWSPAPERS AT SEA 


at Marconi House, London. Every night this summary is 

radiated in all directions from the long-distance wireless - 
station at Poldhu, standing over the little cove of Mullion, in 
Cornwall, seven miles N.N.W. of the Lizard Point. 

Perhaps we may be voyaging in the South Atlantic, 
thousands of miles from our native shores. And, being interested 
in radio-telegraphy, let us visit in spirit the *‘ Bureau of the 
Wireless Operator ’’ (that stern disciplinarian, the Captain, 
would certainly not permit us to visit him in person), somewhere 
about midnight, in order to watch him at work. We find him 
tuning up his instruments in order to catch the bulletin. As he 
listens, his ‘eardétects} the call, --ye> , which tells him that the 
message is about to start, and soon his pencil is flying’ rapidly 
over the paper, at the dictation of a_ brother telegraphist 
thousands of miles away. 

|The reason for the operator’s tuning, in the way that we 
have described, is that this news message travels on a longer 
wave than the ordinary service messages. Thus it avoids 
interfering with them and frees itself from interference. | 


Bi evening a summary of the day’s news is prepared 


> we watch 


Now, still acting the part of ‘‘ Peeping Tom,’ 
the telegraphist finish receiving and copy out his message fairly. 
His next step is to despatch it to the Captain of the steamer, 
one of the few real ‘‘ despots ’’ left in our modern civilisation. 
The Captain, in his turn, hands it over to the Purser for censor- 
ship and editing; while from the Purser’s office it finds its way, 
in due course, to the “ printing shop.”’ 

Whilst we passengers are in course of enjoying our earlier 
meals and recreation, the officials concerned are busily occupied 
with getting the proofs into shape and turning out the issue. 
The result is that, ere the day is very old, we on board our 
‘*Ocean Home ’’ receive a newspaper which contains practically 
all the news which would be conveyed in the great sheets of the 
dailies.”A\at. home. 

* * * % * 


This ocean newspaper organisation started from a tiny begin- 
ning. The date of November 15th, 1899, may be regarded as its 
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birthday. Mr. Marconi and two of his engineers were at that time 
travelling on board the American liner St. Paul, after a successful 
attempt to report the ‘‘ America Cup ”’ races for the benefit of the 
Associated Press. They knew that they were approaching the 
point when they might expect to receive a ‘‘ news message ”’ 
from the Needles wireless station. They received the message 
and published the first number of an altogether new class of 
journal. It consisted of but a four-page newspaper, which was 
sold, for the benefit of the Seamen’s Fund, at a dollar a copy. 


In October, tgo2, communication was established and 
maintained throughout the voyage between the R.M.S. Lucania 
and the Marconi stations at Poldhu, in Cornwall, and Glace Bay, 
in Canada. On this occasion, for the first time in history, a 
bulletin of news, oktained by wireless telegraphy, was published 
and issued daily to each passenger. 


The Cunard Company started publishing their daily bulletin 
in a new and considerably improved form, and other companies, 
in their turn, took up the running. The Atlantic Daily News 
regularly-takes its place on the vessels of the Holland-America 
Line; the french Compagnie Générale Trans-Atlantique carried 
their own journal; the Koninklijke Hollandsche and the afore- 
mentioned French company publish the Diario Del Atlantico on 
their South American steamers; the Scandinavian American Line, 
between Copenhagen and New York, publish the Atlantic Daily 
News and the journal De L’Ailantique, extending its issue to the 
steamers of the Belgian Congo Lines. Many other shipping 
companies now publish a daily newspaper on_ their larger 
steamers, one of the most interesting being the Wireless Herald, 
circulating on board the Alaskan Steamship Company’s steamer 
North Western. 


Of course, this newspaper business, like so many others, has 
been adversely affected by the present war, and many of the great 
ocean liners which, normaliy, print newspapers, have been obliged 
to temporarily suspend their issue. Others are able to continue, 
and notable among these latter we may mention the R.M.S.P. 
and P.S.N.C. companies trading to South America, and the Union 
Castle Steamship Company serving South and East Africa. 
These three companies have uninterruptedly continued the issue 
of the Wireless Maii, whilst the White Star Line have done equally 
well with the Ocean Times, The latter well-known line started 
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issuing this ocean newspaper for their New York service, on the 
Majestic, June ist, 1912, and have continued so doing without 
a single break to the present day. 


The bulletins usually run between 500 and 600 words, and 
these messages, sent off in English, are picked up by vessels of 
ali sorts of nationality, French, Italian, Dutch, Danish, Spanish, 
etc, 


In normal peace times the Poldhu message contains news 
items culled from all parts of the world, America, North and 
South, Europe, the Near East, China, Japan, Australia and 
Africa, as well as items specially affecting the Home Country. 


Politics, discoveries, finance, society, sport, all find a place 
within its tightly packed compass. Of course, under present con- 
ditions, the range is much more confined, seeing that war items 
practically monopolise the attention of the whole newspaper- 
reading world. But what the message loses in scope it makes up 
for in the thrilling intensity of its interest. It is all that the stern 
discipline of the Captain of an ocean liner can effect to prevent 
over-eager passengers from interfering with the men entrusted 
with the work of editing and publishing the Journal, so as to get 
the earliest possible information for themselves. In this con- 
nection it may be of interest to quote the extract from the lively 
London weekly, the Bystander. In a recent issue Mr. Aflalo, 
the well-known traveller, writes : 


‘“There is an aspect of this skeleton news service worth 
noting, and I will call it, for want of a better description, indepen- 
dence of interpretation. We get, that is to say, only the barest 
summary of official news. We are immune not only from rumour, 
from the lying jade who has sported of late with all manner of 
surprises, from’ Cossacks to Zeppelins, but also from editorial 
leaders and the too ample riders added by ‘‘ Our Special Cor- 
respondent at the Front.’’ For this relief the ocean traveller 
should, if he knows when he is weil off, give much thanks. No 
longer is he thrall to self-appointed interpreters of official com- 
muniqués that he himself is well qualified to understand without 
such extraneous aid. A long-suffering public can, after six 
months of such suzerainty, scarcely appreciate the blessing of 
emancipation, but it is almost worth making a sea voyage to win 
it. Marconi gives us the news and leaves us to make our own 
comments. The newspaper that would dare do the same would 
go straight to the public heart,’’ 
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SOME APPLICATIONS OF RADIO- 
TELEGRAPHY. 


By A. H. Morse, A.M.I.E.E. 


“ Yet all these were, when no man did them know, 
Yet have from wisest ages hidden been; 
And later times things more unknown shall show.”’ 
—SPENSER. 


VER proximity to a picture entails a loss in due sense 

of proportion and perspective. This, though true with 

regard to art, is far from being so when applied to radio- 
telegraphy, a proper appreciation of which cannot be obtained 
except by close association with its development, the result of 
such association being that an ever-widening vista of possibili- 
ties Opens up to the mind’s eye. 

The application of radio-telegraphy to navigation is now such 
an institution that it has become woven into the very fabric of 
our lives, and is much too matter-of-fact to need comment. 
It is, however, of some interest to remember that it is only just 
over seventeen years ago that it was first demonstrated by Mr. 
Marconi. (A station at Alum Bay in the Isle of Wight and a 
small steamer were used for that purpose.) 

There are auxiliary ‘‘ Wireless ’’ aids to navigation which are 
not yet very well known, although already doing good and 
unique service where they have been adopted. They are the 
’ Wireless Direction Finder’? and the ‘‘ Wireless Fog Signal.”’ 
By means of the former, angular observations may be made of a 
transmitting ‘‘ Wireless’ station within range, just as by 
ordinary means they can be made of a landmark or other object 
within sight. Although the Direction Finder aerial is not as 
efiicient as an ordinary receiving aerial, its range may be any- 
thing up to 250 miles, or even more in the case of a specially 
powerful transmitter. Obviously from such observations the 
same deductions may be made as to distance, position, etc., as 
from visual observations, in clear weather, of objects compara- 
tively near-by. The Wireless Fog Signal is an ingenious 
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device, or collection of such devices, by means of which it is 
possible to control automatically, from a distance, fog or other 
signals established at danger points whereon it would be difficult 
or impossible to provide personal supervision. ‘I'wo of such are 
already installed on Roseneath Patch and Fort Matilda, respec- 
tively, in the Firth of Clyde, both of which are controlled from 
Gourock, about a mile distant. The same principle may be 
employed to cause an alarm to be sounded automatically aboard 
ship, giving notice of proximity to a danger point, the bearing 
of which (subject to a suitable wave-length being used) could 
be detected by the ‘‘ Wireless Direction Finder.”’ 

One reads much about new and wonderful systems of 
‘‘ Distant Control.’’ The ambitious ‘‘‘F’ Rays” have come 
and gone, and many other systems of alleged distant control— 
for which almost equally astounding claims were made—seem to 
have died after creating an ephemeral stir in the well-intentioned 
lay Press. As far back as 1899 there were people who attributed 
to Mr. Marconi the power of blowing up torpedoes and powder 
magazines at will.* In this connection it is well to bear in mind 
that the most highly developed and dependable system of long- 
range distant control by ‘‘ Wireless’”’ is that used in Trans- 
Oceanic Radio-Telegraphy, wherein the transmitted impulses 
control over a distance of sometimes more than 2,000 miles a 
source of energy which is used to create the received signals. 
When one considers the extremely short duration of the ‘‘ dots.”’ 
in high speed transmission, and that each one is essential to the 
communication, it becomes evident that this is a system of distant 
control of no mean order, and one which, as such, may find 
many applications. 

On the question of speed it is interesting to note that over 
nine years ago Thomas A. Edison said: ‘‘ There is absolutely 
no reason why Marconi may not develop a speed of 500 words 
a minute in the transmission of Translantic messages; on the 
other hand, there are technical, scientific and mechanical obstacles 
which make it absolutely impossible to increase the speed of 
transmission of ocean cables.’’} 

Recently, considerable attention has been given in the United 
States to the application of Radio-Telegraphy to railways and 
railway trains. In November, 1913, the Lackawanna Railroad 


*See ‘‘ History of Wireless Telegraphy.’? Fahie. Blackwood & Sons. 


+See ‘‘A Story of the Telegraph.’? Murray. J. Lovell & Son, Ltd., 
Montreal, 


Fog Gun and Wireless Control Apparatus. 
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fitted their ‘‘ Lackawanna Limited,’’ one of their finest trains, 
with a radio-telegraph installation. In our ‘‘ Tight Little Island ”’ 
such enterprise would seem quixotic, but on the Lackawanna it 
was amply justified by results, and it is reasonably certain that 
in a few years cur own trains which run for several hours with- 
out a stop will be furnished with some means of communication 
with fixed points. The progressive policy of the Lackawanna 
Railroad was further vindicated as recently as December last, 
when, on the 6th, 7th and 8th the wire connection between 
Hoboken, N.J., and Scranton, Pa., was broken down by a sleet 
storm. By means of their Radio Stations telegraphic communi- 
cation between these two points was maintained, and what might 
have been a serious inconvenience was little more than an inci- 
dent. The Union Pacific Railroad have carried out extensive 
experiments with radio-telegraphy at Omaha. They have also 
made some interesting tests with an induction system of wire- 
less communication with their trains and have established radio- 
telegraphic stations in five or six towns on their system. 

The application of radio-telegraphy to motor lifeboats, in- 
augurated last year, was an advance of great importance, both 
as a possible aid to navigation and as a factor enhancing the 
safety of life at sea. In dense fog or in the vicinity of ice the 
lifeboat may proceed ahead of its parent ship, which, guided by 
sight, sound, or radio-signals, may follow in safety. In the 
case of a person having fallen overboard, the lifeboat’s course to 
his rescue may be directed from the ship, whereon a man in the 
crow’s nest or on the bridge would have a much wider range of 
vision than those in the lifeboat. In the event of the ship’s 
company having had to take to the boats they would, with such 
an installation, be no longer dependent on attracting the atten- 
tion of a passing ship by such inefficient means as are generally 
available. 

In the whaling industry it is usual for three small steamers 
(about the size of steam trawlers), called ‘‘ Hunters,’’ to work in 
conjunction with a large steamer, which is a floating factory for 
boiling down the blubber, etc. Many of such small fleets are 
now fitted with radio-telegraph apparatus, so that the units can 
inter-communicate and so increase their efficiency, while at the 
same time the “‘ Wireless ’’ enables them to effect considerable 
economies. 

A steam trawler fitted with ‘‘ Wireless ’’ is now so common- 
place as to excite no comment, and the sealing industry has long 
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since recognised and made use of the advantages of radio- 
telegraphy. 

Now that many high-power stations regularly send out time 
signals, it has become a common practice for clockmakers, 
astronomers, Boundary Commissioners and others to equip them- 
selves with the necessary apparatus to enable them to receive 
such signals with which to check their chronometers. 

The foregoing instances of the applications of radio-tele- 
graphy are representative rather than comprehensive, and do 
not include its applications to war, which at this time transcend 
all others in importance. When particulars of these are collated 
and published they will make very fascinating reading, as it is 
hoped the next issue of this Year-Book will prove. 

A little consideration suggests numerous useful and novel . 
applications of the principles already discovered and herein re- 
ferred to. The Wireless Direction Finder, for instance, seems 
to be capable of rendering very great service to Polar exploration 
and to surveying on an extensive scale. It may come to be used 
as a means of detecting the direction from which atmospherics 
approach, with possibly some important effect on the develop- 
ment of meteorological science. Shore ‘‘ Wireless ’’ stations 
may also adopt it, and so be able to give an enquiring ship its 
compass bearing. 

The principle of the Wireless Fog Signal has also great 
potentialities. Imagine trains on a single track being fitted 
with it in such a way that the brakes could be applied or steam 
cut off by distant control. The apparatus on trains in one 
direction could be adjusted to one impulse-frequency, and that 
on trains in the opposite direction to another, so that trains 
meeting would stop at a safe distance apart, while following 
trains, which are a smaller danger, would have no effect on 
each other. Or suppose every train were fitted only with such 
receptive apparatus and every train had a distinct and known 
impulse-frequency, then it would be a simple matter to equip a 
signal box with a transmitting apparatus which could be set to 
stop, in a few seconds, any particular train at the will of the 
signalman. One can recall several cases where, for the lack of 
such a device, the signalman has been left to while away in 
helpless anguish the brief spell between the entry of the train 
into danger and the sound of its disaster. 

Apart from the shipping industry, commerce has held itself 
strangely aloof from radio-telegraphy. Countless islands in the 
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Southern Seas await its advent to aid the full development of 
their rich natural resources, and an era of unprecedented pros- 
perity would dawn for many a_ remote mine, plantation, or 
other enterprise, could it have radio-telegraphic communication 
with its markets and bases of supply. The difficulties in the way 
are largely unreal. From the growing army of skilled operators 
many could be drawn who would be capable of performing’ other 
useful duties besides operating a ‘‘ Wireless ’’ station. Running 
expenses therefore need not be high, especially as an adequate 
electrical power-supply is generally available or could be installed 
to supply many needs in addition to furnishing the power for 
communication. Also, the maintenance expenses in connection 
with modern ‘‘ Wireless’? apparatus are very nearly at the 
vanishing point. In respect of these cases just. mentioned it is 
safe to say that radio-telegraphy is well ahead of its applica- 
tions. 

Now, as to the best way of furthering the development of the 
life-saving and other beneficent applications of radio-telegraphy. 
Undoubtedly nothing could be better than that shipowners, rail- 
Way managers and others should take the ‘‘ Wireless ”’ experts 
into their confidence, tell them their requirements, and what 
business could be relied upon if they were met. It is to such a 
keen and co-operative spirit that the world to-day owes the 
Wireless Fog Signal, which is only now entering on its career 
of usefulness. 

These references to a few existing and suggested applica- 
tions of the principles of radio-telegraphy are, perhaps, quite 
obvious, but collectively they illustrate the newly dawning fact 
that those principles are destined to serve us in many fields of 
endeavour. Thus will be enhanced an already glorious record 
the crowning feature of which is the endowment of vessels with 
such powers that, though 500 miles may part them, they are 
but as— 

“Ships that pass in the night, and 
speak each other in passing.’’ 


THE APPLICATION OF WIRELESS 
TELEGRAPHY TO METEOROLOGY 


By R. G. K. Lemprert, M.A. 


(Superintendent of the Forecast Division of the 
Meteorological Office). 


tion in many ways, but on the application of wireless tele- 

graphy to the collection and distribution of weather 
information it has had a paralysing effect. As far as the British 
Weather Service is concerned the collection of reports from ships 
at sea has had to cease entirely, except for occasional messages 
from ships sailing under the American flag, and the issue of. 
information has also been suspended. Up to the end of July the 
service was continued normally and on the whole with increased 
eficiency. The number of reports which reached the Meteoro- 
logical Office sufficiently early to be of immediate application 
to the current forecasts steadily increased. The observations on 
which the forecasts are based are taken at 7 a.m. and 6 p.m: 
G.M.T., and the corresponding forecasts are dispatched from the 
Meteorological Office at about 9.30 a.m. and 7.30 p.m. respec- 
tively. The interval between the taking of the observations and 
the issue of the forecasts is thus short, and it requires prompt 
action on the part of all concerned, observing officers, wireless 
operators and telegraphists on land, if the maximum value is to 
be derived from the reports. It is therefore gratifying to find 
that the number of occasions on which the first indications of an 
approaching change in the weather conditions was effectively 
supplied by wireless reports from the Atlantic shows an increase 
for the first seven months of the year. 

Figure 1 shows an interesting example of the application of 
wireless weather reports. I have selected the case as it illustrates 
how useful information about the actual state of the weather can 
be inferred from observations over a large area quite apart 
from forecasts of future developments. The map is a small- 
scale reproduction of the synoptic chart for 7 a.m. on. Feb- 
ruary 12th, 1914. It shows a strong south-westerly wind over 
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Figure 1. 
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the whole of North-Western Europe. The telegram from 
Corunna reported a moderate south-westerly breeze and a fairly 
high barometer, 30°13 inch, while out at the Azores there was 
also a moderate south-west wind with a barometer reading about 
the same value. The Jand observations, even if we include those 
from the Azores, give no information about the conditions over 
the Bay of Biscay and west thereof. We have, however, a wire- 
less report from 49° North and 13° West. It also shows a 
moderate S.S.W. wind, and at first sight we might be inclined 
to infer winds of no great strength over the region between this 
position and Corunna, but when we take into consideration the 
barometer readings as well as the wind values it is at once 
obvious to anyone who has any familiarity with weather maps 
that this is not so. The wireless report gave a barometer reading 
as low as 29°04 inch, over an inch below the Corunna reading. 
The draughtsman represents this on the map by drawing no less 
than ten isobars between Corunna and the position 49° North, 
13° West, and we know from experience that isobars crowded 
close together, like these are, are always associated with gales 
and strong winds. Observations made in the region between the 
two positions at 7 a.m. on February 12th, which subsequently 
reached the office by post, show strong south-westerly gales, but 
the wireless report put the office in a position to infer this in 
anticipation of the postal reports, and the information was incor- 
porated in the report for the Bay of Biscay which is transmitted 
to Gibraltar each day from the Admiralty wireless station. 

The British Meteorological Office was the first of the national 
weather: institutes to organise the collection by wireless of infor- 
mation from ships at sea, but meteorological organisations 1n 
other parts of the world are now taking steps in the same 
direction. The administrative report of the Director-General of 
Observatories of the Government of India for the year 1913-14 
foreshadows a scheme for collecting reports from the Indian 
Ocean which is expected to prove of considerable use to the 
service of warnings of tropical hurricanes. A code, very similar 
to that used by the British Office in the North Atlantic, has 
been prepared and printed and has already been tried experi- 
mentally. The scheme contemplates only one observation a day, 
at.7.a.m., but officers are requested to send reports at other 
hours also if they consider the weather indications as suspicious 
of the approach of a storm. The arrangement also enables the 


624 . Year-Book of Wireess Telegraphy and Telephony 


forecaster at the central office to communicate with captains of 
ships at sea and ask them to send special reports at other hours 
if the conditions favour the development of storms for which 
warnings should be issued. 

The improvement of the storm-warning service during the 
cyclone seasons in the Indian seas was no doubt the main object 
in view in organising the new wireless reports. igure 2, 
which is transcribed from the Indian Daily Weather Report 
for May 16th, 1914, shows a typical example of a Bay of 
Bengal cyclone. On the morning in question the centre of the 
disturbance was situated over Orissa, and very disturbed weather 
prevailed over the surrounding region. © The Daily Weather 
Reports for the previous and following days show that the centre 
of the storm travelled along the path indicated on the figure by 
the dotted line. The dates indicate the approximate positions of 
the centre on successive days. .The path is a characteristic one 
for storms of this type, but in the absence of actual observations 
from the central part of the Bay of Bengal the part over the 
ocean must be regarded as approximate only. A few well-placed 
observations at sea on May rath to 15th would have made it 
possible to identify successive positions of the storm centre and 
to estimate the intensity of the disturbance, and, had they been 
in the possession of the forecaster, would have enabled him to 


add to the definiteness of the forecasts and warnings issued to 


the Indian coasts and to ships at sea. Unfortunately even a 
system of wireless reports from liners does not meet all meteoro- 
logical requirements. The tracks followed by ships do not 
necessarily pass through the regions from which observations 
are most desirable, and, again, even if they do so, the chances are 
rather against there being a vessel in a meteorologically im- 
portant region at the precise moment when the information is 
required. Too much must, therefore, not be expected from wire- 
less reports from liners, but even with their obvious limitations 
they are likely to prove of great value on critical occasions. 
Conditions somewhat similar to those of the Indian Ocean 
prevail in the West Indian islands, whence tropical storms at 
certain times of the year sweep north-westward and often. do 
great damage on the coast of the United States. Accordingly 
we find that the Weather Bureau of Washington has for some 
time past had an arrangement for receiving wireless reports from 
ships in the Gulf of Mexico, the Caribbean Sea, and the southern 
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part of the North Atlantic Ocean, from which the hurricane 
warning service has benefited considerably. 

_ Wireless also plays an important part in another enterprise 
of the Weather Bureau, to which reference was made in last 
year’s YEAR-BooK. Since the beginning of the year ror4 the 
Bureau published a daily map of the whole of the northern hemi- 
sphere. The greater part of the information required for this 
purpose was collected by cable, but the important reports from 
outlying places like Spitzbergen and the Aleutian Islands are 
transmitted by wireless to the respective mainlands. Schemes 
for collecting observations from ships at sea by wireless which 
would make it possible to prepare these maps in greater detail 
are also suggested in the reports of the Bureau. Unfortunately 
the publication of these maps has had to be temporarily sus- 
pended in consequence of the difficulty of obtaining reports from 
urope and Siberia during the war. 

The distribution of weather information by wireless must 
also be referred to. The most important reports circulated are 
those issued from the Eiffel Tower, and it may be of interest to 
examine one of these more closely. The morning report which 
is sent out at 10.49 a.m. G.M.T., immediately after the morning 
time signal, has the following form :— 

BCM.—R 5542015, V 73000023, O 69606303, 

CO 63902381, HO 70204434, SP 640242, Paris 6690430, 

C 6420424, BI 61422413, M 62200013, N OF500013, 

A 61204303, SY 71816141, SH 73522281, HE VREOAQLL, 

SK 72916141, ST 7273220, P 6590633, T6170000, R 6043202. 
These code figures are. accompanied by brief descriptive remarks 
and forecasts en clair and a statement of the direction and 
velocity of the wind at the top of the Eiffel Tower for the informa- 
tion of aviators. 

These code figures are interpreted as follows :— 


Barometer . 
in Wind Sea 

Millimetres. Direction. Force, Weather. Disturbance. 
Reykjavik (Iceland) ... 775"4 SAW. erent Rain — 
Eee Ce a -793"0 Calm Fair Slight. 
Ushant et Poca. tiny) seat? TOGO E.N.E. Gentle Fine Slight. 
Pe... we. 5... | 4639 N.N.E. Gentle Tog Smooth. 
Horta (Azores) Boe ten eae N.E. Moderate Cloudy Moderate. 
St. Pierre (N’wf’ndland) 764'0 W. Light — —- 
Paris oe ee | ase) N.E. Gentle Fine -— 
Clermont Ferrand ro yO2O NE Light Overcast — 
Pee OL erty W.S.W.Moderate Fine Slight. 


Marseilles Reda tek. OS Calm Tine Slight. 
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Barometer 
in Wind Sea . 
Millimetres. Direction. Force. Weather. Disturbance. 
NL ee eeca ore Calm Fine Slight. 
Algiers pte! RLS Zs gp Re N.E. Gentle line Slight. 
St onmowa viaccess vere VaNnr LES 5; Light Overcast Smooth. 
Shields Lert e ues py ais W.S.W.Light log Smooth. 
Heider (Holland), =. 22.2772 6 N.E. Gentle — Fine Smooth. 
Skudesnaes (Norway) ... 772°9 Ss: Light Overcast Smooth. 
Stok Olna Fon kinse cc ee eb ee eZ N. Light Fine — 
PTASuCy » era Vet yee 0G 6 E.N.E. Gentle Cloudy — 
iPrieste® -* Vso) iv) es eee Calm Fine — 
Rome ot Ssh eh vntegh fe. OOM N. Light Fair = 


figure 3 shows the map which can be constructed from the 
data here given. It will be seen that they are sufficient to show 
the main meteorological features of the weather over Western 
Europe. The map has been extended over the Atlantic by incor- 
porating a number of wireless reports from ships at sea which 
were in transmission to the Meteorological Office on the morning 
in question, and also by plotting the information contained in 
the Spanish message to which reference is made below. 


This particular map, that for May 17th, 1914, has been 
selected, as it illustrates another application of wireless reports 
to the problems that confront a forecaster. It will be noticed 
that the map shows an extensive anticyclone over the British 
Isles and Scandinavia, and a forecaster would have little hesitation 
in predicting fine, dry weather for the following 24 hours. He 
would even recognise the conditions as ‘‘ settled’? and might 
expect similar conditions to last for some days, but in the 
absence of information from the Atlantic he would always have 
to reckon with the possibility of the existence of disturbing 
factors over the ocean which might spread eastward and bring 
less settled weather to the British Isles. In this case the wire- 
less reports show him that anticyclonic conditions extend far out 
to the westward and that such disturbances as exist, are keeping 
well to the north, in the Iceland region. This additional know- 
ledge would give him confidence in his forecast for several 
days ahead. Until recently the forecasts issued by the 
Meteorological Office were limited on all occasions to a period 
of 24 hours, but since the extension of the area from which 
information is available, consequent upon the coming of wireless 
telegraphy, the existence of conditions such as those of May 17th 
has been recognised by allowing the forecaster to add at discre- 
tion to the 24-hour forecast a ‘‘ further outlook ’’ extending the 
period covered to two or more days. 


Saturday, 16™ May, 1914 : 


Figure 3, 


[To face page 626 


The Application of Wireless Telegraphy to Meteorology 627 
oa RS aS i a 


The most complete arrangements for the circulation of 
weather information by wireless are contemplated by the Spanish 
meteorological service. The Spanish organisation assumes that 
the receiving station will take in the Eiffel Tower messages in 
the first instance. This is supplemented by a report signalled 
from the Spanish station at Carabanchel (Madrid) at 1.30 p.m. 
This report is on similar lines to that from the Eiffel Tower, and 
gives information for twelve additional stations—viz., Iunchal 
(Madeira), La Laguna in Tenerife, Oran in Algeria, Lisbon, 
Mahon in the Balearic Island, Barcelona, Alicante, Malaga, San 
Fernando, Huelva, Corunna, and Madrid. The code message is 
supplemented by notes and forecasts and particulars of storm 
warnings, if issued, and also by particulars of the direction and 
velocity of the wind at 250, 500, 1,000, and 1,500 metres above 
the ground in the neighbourhood of Madrid. The latter informa- 
tion, which is obtained by watching the rate and direction of drift 
of small so-called pilot balloons, is intended for the information 
of aviators. 


Forms are supplied by the Spanish headquarters on which 
the recipient of the message can enter the observations in a 
convenient manner, The upper left-hand corner of these forms is 
occupied by an outline map of Western Europe showing the 
positions of the observing stations. It remains for the recipient 
to plot the observations on the chart, and with a little experience 
he soon gets into the way of drawing the isobars and completing 
his weather map. The form measures about 21 by 16 inches 
and is thus very suitable for public exhibition. 

Last year it was pointed out that the distribution of weather 
information presents real difficulties. The distribution of printed 
or manifolded reports by post is too slow to be really effective, 
seeing that the forecasts as a rule cover only a period of 24 hours 
and a considerable part of that period must needs have lapsed 
before delivery can be effected even in the British Isles. In a 
country like Spain, where distances are greater and the average 
speed of trains is slower, this disadvantage must be even greater. 
Distribution by telegraph is expensive, as it makes demands on 
the time of many telegraphists. Wireless, which requires 
attention only from those directly concerned, has thus brought 
the problem of distribution nearer solution, and we may confi- 
dently look forward to the extension of the system as the years 


go by. | 


WIRELESS TELEGRAPHY IN SURVEY 
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provides us with the latest example of the successful 

application to the problems of higher surveying of the use 
of wireless time signals, to which we have made reference in 
former years. In the Geographical Journal for March of the 
current year Dr. de Filippi reports as follows :— 


Cie recent return to civilisation of Dr. Filippo de Filippi 


‘‘ Particularly interesting was the determination of the 
differences of longitude by means of time signals sent by wireless 
telegraphy from the wireless station at Lahore and received 
simultaneously at headquarters of the Trigonometrical Survey 
of India at Dehra Dun and by us at our various stations. Before 
and after the transmission local time was determined by star 
observations. Thus differences of longitude could be calculated 
very exactly, and so it will be possible to show—with the help 
of the latitudes--the deviation of the plumb-line at all our 


stations situated in the valley of the Indus and on the Depsang 


plateau... . The vast mountainous zone situated between 
Western India and Central Asia did not interfere with the trans- 
mission of signals, which were always received quite clearly 
even in the distant stations of Yarkand and Kashgar.”’ 


In part Dr. Filippi is merely recording success under more 


arduous conditions, but otherwise similar to the success already 
obtained by the French in the Sahara and on the Congo, and 


by Captain Edwards on the boundary between Brazil and Bolivia. 
There is, however, one point in Dr. Filippi’s brief report which 
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deserves special attention: his statement that it will be possible 
to show the deviation of the plumb-line at various stations. This 
introduces us to a refinement which is beyond the scope of the 
ordinary operations of topographical surveying, and it merits 


BP ix 
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particular elucidation because it connects the employment of 
wireless telegraphy with the enquiry into one of the most 
fascinating problems presented by modern geodesy, namely, the 
investigation of the structure of the earth’s crust as shown by 
the irregular distribution of mass within it, 
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The surveyors of India have been troubled for the last half- 
century with the problem of the attraction of the Himalaya 
Mountains on the plumb-line in India, and its consequent effect 
upon the determination of latitudes and longitudes, which, it will 
be remembered, involve essentially the position in the sky of the 
zenith of the place as defined by the disxction of the plumb-line 
or by the perpendicular to the level surface of fluid. It was 
obvious enough that the enormous mass of the Himalayas, and 
of the high plateau of Tibet which lies behind them, was sufficient 
to exercise a sensible effect upon the direction of gravity over 
the whole of India. In about the year 1858 the then Surveyor- 
General began to be exercised by the question, whether in fact 
the mountains did actually produce the effect that might have 
been expected in disturbing the direction of gravity and the whole 
ot the latitudes in India. In the half-century which has elapsed 
since that time his successors have given very much attention 
to this problem, which has presented a very considerable 
difficulty; and they were the first to show that there is some 
cause at work which, to a great extent, nullifies the attraction 
of the visible mountain masses, whereby the mountains are, in 
the technical language of geodesy, ‘‘compensated”’ by a 
deficiency of density below them. 


The work which was begun in India has been taken up with 
great enthusiasm in the United States, and it is to the geodesists 
of that survey that we owe the term ‘‘isostasy,”’ a word 
denoting a condition of equilibrium in which the mass of a 
mountain visible above the level of the sea is nullified so far as 
‘ts action on distant objects is concerned by a corresponding 
deficiency of density below it. It now seems pretty well 
established that the principal mountain masses which have been 


examined are, to a considerable extent, in a condition of isostasy 5: 


but how this is brought about remains almost entirely unknown. 
There is, therefore, a wide field of research opened to the 
investigation of surveyors by this very interesting discovery, 
which demands, as we shall see, the provision of a very great 
number of points whose latitudes and longitudes are precisely 
determined for comparison with the positions obtained by 
triangulation in the ordinary way. 


While latitudes have never presented any very considerable 
difficulty, the determination of longitude in the field has always 
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been much more difficult, since it demands a precise knowledge 
of the difference of time between two meridians—a knowledge 
which can be obtained in practice only by telegraphic connection 
between the two stations. Until wireless telegraphy became 
available, this restricted the operations of the surveyors to the 
places which were furnished with land wires or submarine cables, 
and automatically excluded work in the parts of the world most 
interesting for the investigation, such as those recently traversed 


by Dr. de Filippi. 


It will facilitate a clear comprehension of the subject if we 
consider the exact geometrical significance of the survey opera- 
tions in question. Let us suppose that there are ten stations-— 
A to K, arranged as in the figure. A theodolite triangulation 
combined in the usual way with a measurement of one base, or, 
better still, of a base at each end of the quadrilateral chain, 
enables one to calculate the precise length of any side of the 
triangulation and the values of all the angles. But it tells nothing 
of the place of the triangulation upon the surface of the earth. 
Suppose now that we determine the latitude and longitude at the 
point A, and the true bearing of the side A B with respect to the 
meridian through A. If we know sufficiently well the figure of the 
earth—that ‘is to say, the radii and the ellipticity of the spheroid 
which represents best the surveys in different parts of the world— 
we can proceed from our triangulation, and the initial astro- 
nomical co-ordinates of A, to calculate successively the latitudes 
and longitudes of all the other points B to K; and these 
calculated positions will be known as geodetic latitudes and 
longitudes, because they will not be obtained by direct astro- 
nomical observation, but through a geodetic triangulation. 


Suppose, next, that when this is done we proceeded to 
observe these latitudes and longitudes astronomically. We 
should find that the results did not agree exactly with those 
determined by the triangulation from the initial station OP ut 
that discordances of probably several seconds of arc were 
frequent. And since a second of arc in latitude is equivalent to 
about 100 ft., it would soon become clear that these discordances 
could not possibly be due to errors in the triangulation, while it 
would be equally easy to assure oneself that neither were they 
due to errors in the astronomical observations. _ If they gradually 
increased in size with distance from the initial point, it would be 
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reasonable to suspect that they were due to an imperfect know- 
ledge of the figure of the earth. But this possibility is pretty 
well excluded nowadays; and, besides, they do not as a rule 
increase steadily from one end of the chain to the other, but are 


scattered more or less haphazard. The only conclusion is that 
there are local irregularities in the direction of gravity which 


arise from irregular distribution of density in the crust of the 
earth. 

But it is almost always found that these irregularities are 
very different from those which can be produced by the visible 
mountain masses. In general, they are considerably smaller— 
in general, that is to say, the visible masses are to a considerable 
extent compensated; but they are not altogether compensated, 
and the material for further study of the problem and examination 
of the way in which this considerable degree of compensation is 
produced is obviously the residual differences. Hence it becomes 
a pressing need to determine as precisely as possible as many 
astronomical latitudes and longitudes as possible, and to obtain 
these residuals between the astronomical and the geodetic 
positions; and herein lies the opportunity of wireless telegraphy | 
which has been seized by Dr. de Filippi. When he says that he 
has been able to obtain the deviation of the plumb-line at a great 
number of stations he must mean either that he has obtained 
astronomical positions at a number of stations already triangu- 
lated by the Survey of India or that he has made a triangulation 
himself as well as the other observations. In either case, he has 
been able, by the employment of the wireless time signals from 
Lahore, to make a very material contribution to our knowledge 
of the problem which was first propounded in these magnificent 
mountains which border India to the nortb. 

Dr. de Filippi has only just reached home after his long 
expedition, and no details of his instrumental equipment or 
precise methods are to hand at the time of writing. But it may 
be interesting to go back to some of the Ifrench work a little 
earlier in date, and to examine their methods of instrumental 
equipment and the accuracy of the results which they obtained. 
The Krench and the Belgians have immense territories in Africa 
which are hardly accessible to the ordinary operations of survey. 
A large extent of the French Sahara is so nearly waterless, and 
has such inconspicuous relief, that the expense of carrying 
regular triangulation across it would be prohibitive. The forests 
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of the Congo are so inaccessible and so dense that triangulation 
in them is equally impracticable. Yet they both stand in urgent 
need of survey, and the only feasible plan is to determine the 
number of points astronomically as a foundation for the detailed 
survey. 

An astronomical framework such as this cannot possibly 
compete in accuracy with theodolite triangulation, for the reason 
that we have just elaborated—that there are local deviations of 
gravity no less significant in flat countries than in mountainous; 
deviations which will throw a point several hundred feet out of 
its proper position; deviations which would be intolerable in a 
closely settled country, but which may be for the present 
tolerated with equanimity in the Sahara or the Congo. The 
Colonial Surveys of France and Belgium were therefore par- 
ticularly interested in the application of the method of longitudes 
by wireless telegraphy, and in the Comptes Rendus of the Paris 
Academy for the 28th August, 1911, we have the account of an 
interesting trial determination of the difference of longitude 
between a station in the grounds of the Paris Observatory and 
another in the gardens of the Royal Palace at Laeken, near 
Brussels. The transmitting station was, of course, the military 
post at the Eiffel Tower; the receiving station at Laeken was 
an aerial, 25 metres long, carried on one of the well-known 
observation ladders invented by Commandant Durand, of the 
French Artillery, photographs of which are given, by permission 
of the inventor, in the writer’s small book, ‘‘ Maps and Survey,”’ 
p. 136. Local time was determined at each station with the 
beautiful instrument, the astrolabe a prisme, for which French 
surveyors have a particular and, it would seem, well-deserved 
affection. It has the advantage of simplicity and portability, 
and its results are certainly unsurpassed by any practicable field 
instrument. Moreover, it has the advantage of giving the 
latitude and the local time in one series of observations, and is 
thus particularly adapted for geodetic observations such as those 
in question. With this instrument the observations of local time 
were made at Laeken and at Paris, and compared with the 
rhythmic signals from the Eiffel Tower which we described at 
some length last year. A couple of evenings’ work gave the 
very satisfactory result of a difference of longitude with probable 
etror less than one-tenth of a second of time, which was well 
enough to begin with, o. 


634  Year-Book of Wireless Telegraphy ana Telephony 


Eighteen months later a much more refined determination 
was made of the difference of longitude between the Paris 
Observatory and the Royal Observatory of Uccle, near Brussels, 
in which there was a comparative test of the new method of 
wireless telegraphy against the older method of telegraphy over 
the ordinary land lines. This determination was carried out with 
considerable elaboration, involving the observation of the same 
stars at Paris and at Uccle, so that errors of star places were 
eliminated, and, with interchange of observers, so that errors of 
personal equation were also eliminated so far as is possible, 
though it must always remain a question whether an observer 
transported to a strange place of observation retains his errors 
of personality absolutely unchanged. |The comparisons were 
perfectly successful in showing that the accordance of the two 
methods was within the limits of probable error as derived from 
the internal agreement of either series, and that the internal 
accordance of the wireless results was somewhat better than 
those of the ordinary telegraphic. The time of transmission of 
the signal over the land wires was found to be eight-thousandths 
of a second, while that of the wireless signals was, of course, 
inappreciable over this comparatively small distance. 


The next. step inthe French programme’ was 7ag@e- 
determination of the difference of longitude between Paris and 
Washington, the results of which were communicated to the 
Paris Academy on the 21st July, 1913, by Monsieur Baillaud in 
his capacity as President of the Bureau des Longitudes. This 
determination is of especial interest, because the signals of Paris, 
from the Eiffel Tower, were observed at Washington, while the 
signals from the United States station at Arlington, near Wash- 
ington, were received in Paris. It was thus possible to obtain 
a determination of the time of transmission of the signal between 
the two stations. The results were not considered definitive, 
because various improvements were in contemplation in the 
signals of both stations. But they served as an admirable 
reconnaissance in an operation of considerable magnitude and 
difficulty. The operations here described were carried out entirely 
by French observers, representing, separately, the Army and the 
Navy. 

Of twelve series of trials, three were completely spoiled by 
interruptions of other signals. Of the nine others, five gave 
comparisons at one end or the other and four at both ends, but 
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only two series were completely satisfactory. These two gave 
for the time of transmission between Paris and Washington, 
over a distance of 6,175 kilometres, a. value slightly greater than 
three-hundredths of a second of time. The probable error of 
determination of the distance of longitude is not given, owing, 
apparently, to the fact that some difficulty was experienced with 
the chronometers at Washington from their proximity to the 
generating station, which introduced certain irregularities into 
their rate—a difficulty which it will be easily possible to avoid 
in future work. 

In our article last year we remarked that the scheme for the 
dissemination throughout the world of a strictly international 
time must involve a re-determination of the adopted longitudes 
of all the observatories contributing to the proposed Central 
Bureau at Paris, and that during the first year or two of an 
international co-operation such as was proposed the necessary 
adjustments would become conspicuous on examination of the 
contributions of each observatory to the common stock of time. 
It is characteristic of the energy which the French have put into 
their efforts that they have not been content to wait for this 
gradual remodelling of the longitudes, but have made a definite 
attempt to remove the more important discordances, by special 
investigations such as those we have briefly described for the 
Paris-Washington longitude, and by the new determination of 
the Paris-Pulkovo longitude, which was under way at the out- 
break of the war. 

Vor the time being these enterprises have necessarily come 
to a pause, and if in the future we are to have them restored 
they will be international in a sense very different from that which 
Was contemplated when the last Congress met in Paris. It is no 
secret that the proceedings of that conference were by no means 
completely harmonious, nor that much of the difficulty was due 
to the disinclination of the Germans to accept the proposal that 
the International Bureau should be in Paris. Potsdam was the 
seat of the International Geodetic Association; Potsdam should 
be, in their opinion, the headquarters of any such enterprise. 
It seems probable that this particular difficulty will be solved in 
the general solution of all international problems now taking 
place. At a time when wireless is prohibited to all outside 
Government service, it is not even possible to say whether the 
time signals from the Eiffel Tower are sent in their old peaceful 
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regularity ;* but it is certain that if they are there are very few 
parties of surveyors in the field to take advantage of them. The 
interest in wireless telegraphy has for the moment shifted to 
other fields. But we may look forward with confidence to the 
prospect that the end of the war will bring forward for solution 
a great number of problems in the survey of new boundaries, 
and that the admirable work which was done before the war in 
the application of wireless telegraphy to the determination of 
longitudes will then find its full reward. 


* Since this was written the author has been informed that the time service 
from the Eiffel Tower, including the rhythmic signals, has been maintained 
throughout the war with absolute regularity. 


INTERNATIONAL TIME AND 
~ WEATHER SIGNALS 


T has already been possible by means of wireless telegraphy 
I to determine the differences of longitude between Paris and the 

following places :—Brest, Bizerta, Brussels, Algiers, Toulouse, 
and Nice. In the delimitation of the Franco-Liberian and Franco- 
German frontiers in the Congo, as well as of the Brazil-Bolivian 
boundaries, use is made of wireless telegraphy for the determina- 
tion of the longitudes. Numerous points have been determined in 
the same manner in Morocco by the French Army Staff by using 
solely the scientific signals transmitted nightly from the Eiffel 
Tower. It is easy to foresee the important services which this 
method will ultimately render in. the surveying of Central Africa 
and of similar parts of the globe which are difficult of access and 
where ordinary surveying methods cannot be used. The following 
information respecting time signalling and meteorological services 
carried out at various wireless stations should therefore be of 
practical as well as scientific interest and should also be of 
benefit to mariners. 

Owing to the present crisis, it is not possible for us to say 
definitely that the services referred to in the following pages are 
still being maintained; for instance, we believe. that shortly 
before the outbreak of war certain modifications were made to 
the time signals emitted from the Eiffel Tower, but as no official 
information is available it is not possible for us to publish details 
here. In the following pages, therefore, we give particulars of 
the most important services of meteorological and time signals 
in operation at the time of the outbreak of war. 


- INTERNATIONAL TIME SIGNALS. 
EIFFEL TOWER (PARIS). 

The following decisions were arrived at at the International 
Time Conference held in Paris in 1912 :— 

The radiotelegraphic station of the Eiffel Tower transmits 
each day signals and telegrams of general interest, which are 
enumerated below :— 

“Ordinary time signals’’ sent out twice per day—at 10 a.m. 
and at midnight. 

“ Scientific time signals ’’? which precede the ordinary time signals 
by night. 
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Two ‘‘ meteorological radiotelegrams of general order’’ trans- 


mitted each day, one immediately after the morning time 

signals, the other at 5 p.m. 

‘‘ Measure signals ’’ intended to permit observers to study the 
variations of intensity of the signals according to the time of 
year and the meteorological conditions, which are transmitted 
twice daily before the ordinary time signals. 

‘“Urgent notices to navigators’’ will be sent whenever an 
important maritime danger is known to exist near the French 
coast or near the coasts of neighbouring countries. 

The transmission of these signals will take place after the 
ordinary time signals. 

All transmissions will be made with a wave-length of about 
2,500 metres and using the maximum power which the station has 
at its disposal. 

ORDINARY TIME SIGNALS. 


At 9.55 a.m. three calls (— - —-— ) will be given, followed 
by ‘‘ordinary time signals,’’ then the signal ‘‘ wait ’’ (-—--- ), 

The “‘ ordinary time signals ’? commence at 9.57 a.m. and end 
at 10 a.m. They are transmitted automatically by means of 
special apparatus situated at the observatory in Paris and 
managed by the staff of that establishment. 


The connection between this apparatus and the radio station 
at Eiffel Tower is established a few instants before the trans- 
mission by means of subterranean lines. 


The composition of these signals is given by the illustration 
on -p.. 030; ‘ 

The complete minutes 9.58, 9.59, 10.0 are therefore indicated 
by the end of the 3rd lines of the series of three dashes, all con- 
fusion being avoided by the fact that the signals preceding ‘these 
dashes are different for each minute. | 

The letters X (— - - —) of the first minute constitute only 
advice and tuning signals. 

All the dashes, dots and spaces of dots or dashes of any one 
letter in the remainder of the signals are of equal duration, dashes 
=one second, dots= one-quarter of a second, intervals=1 second. 

The letters N (— -) which characterise the second minute 
commence numbers of 10 or more complete seconds plus eights, 
8, 18, 28, 38, 48, and the beginning of the dots of these same 
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letters are produced exactly at the tens of seconds 10, 1205" 30, 
497" 52: 

In the’ same way the letters G (— — -) characterising the 
third minute commence all numbers of 10 or more plus six, 6, 
16, 26, 36, 46, and the beginning of the dots of these same letters 
are produced exactly at the tens of seconds, ro, 20, 30, 40, 50. 

The ‘‘ ordinary time signals’’ by night are transmitted in 
the same way. 


10-0 a.m 
re , SIS 
\ \ 
\ \ : 
\ \ , 1 9158 
\ \ \ 
R ; \ 4 
\ 
‘ 9:57 / 
\ / 
4 a 
0 / 
69 | ee EN 
4 
Fg X > 
Bs 4 
4 
~ va ae 
~ 
Wo ae a 
~ - 
/ IS nN 
> 4 
oe (<] 
i 
=. Jo 
vt Ae ~|- -- 
= ae ae? 
era 
oe ~ 
4 Df ake 
7 x 
yy N 
a a I 
F 
pia 7 
7 
we / 
4 
7 , So gt 
Ae / 7 
‘ 4 \ 
ys 
pe os Ley 


The international service of time signals is shown in the above diagram. From the 
57th minute of the hour warning signals are sent out consisting of the letter X (— - - —) 
repeated for fifty seconds, followed by silence for five seconds, after which the first time 
signal is given, consisting of three dashes each lasting for one second, separated by 
intervals of one second. Thus the end of the third dash coincides precisely with the end 
of the 58th minute. Afterwards the letter N (— -) is sent for every ten seconds, followed 
by the second time signal, and finally a series of G's (— —:) followed bya third time 
signal, the last dash ending precisely at the hour. 


The calls are made at 11.55 p.m. and the time signals are 
transmitted from 11.57 p.m. till midnight. 
For receiving these hourly signals, termed ‘‘ ordinary,”’ It 1s 
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only necessary to have the antenna, of dimensions and height 
varying according to the distance from Paris, connected with a 
radiotelegraphic receiver, and to listen to ie signals, with the 
clock or watch to be compared in front of the observer. It is easy 
for an unskilled person to estimate the difference up to half a 
second between the hours indicated by the clock and those which 
correspond with the signals that are heard in the telephones of 
the receiver. After some practice it is quite easy to estimate 
one-quarter of a second. In order to reach an accuracy of 
one-tenth of a second, it is generally necessary to have 
recourse to simultaneously recording on the same _ photo- 
graphic strip the radiotelegraphic signals and the beats of the 
clock to be compared. Excellent results have in this way 
been obtained by various physicists and engineers. It frequently 
occurs, especially in winter, that the Paris observatory is not able 
to make astronomical observations each night. It is therefore 
necessary to be satisfied with the times registered by the chrono- 
meters of which the rate is known for the setting of the clock 
which sends the signals. These chronometers, being sufficiently 
numerous and accurate, cause no inconvenience so long as the 
cessation of astronomical observations does not exceed a few 
days. If, on the other hand, the period of cloudy weather con- 
tinues too long, it is no longer possible to answer for the accuracy 
of the chronometers. Wireless telegraphy in such cases furnishes 
a method which allows of the co-operation of other observatories, 
better situated as regards climatic conditions, in the determination 
of the state of the master-clock at Paris, and in consequence in 
the accurate setting of the clock which sends the signals. 


SCIENTIFIC TIME SIGNALS. 


Every night at 11.44 p.m. three calls. (— - — - —) are 
made, followed by the words ‘‘ scientific time signals.”’ 

Starting at 11.45 p.m. a series of 300 dots each formed of a 
single spark are transmitted, the 6oth, 120th, 180th and 24oth 
being suppressed in order to establish the indication for counting 
purposes. ; 

This series is heard (1) at the observatory in Paris in a 
wireless receiver and compared with the tickings of a time-keeping 
clock by the coincidence method. A simple calculation permits of 
passing hours (noted by the clock), of the coincidences to those 
which are exact to 1 or 2 hundredths, of the rst and 3ooth dots 
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of the series, which may be transformed in ‘‘ legal time hours ”’ by 
adding the corresponding correction of the clock. 


These latter hours are transmitted by the Eiffel Tower 
soon after the end of the ‘‘ ordinary time signals’’ by night, in 
the following manner :-— 


If the hours of the first and 300th beats are, for instance, 
11.45 8 secs. 15 and 11.50 p.m. 1 sec. 17, the two following 
groups of figures three times repeated would be transmitted :— 
— --- — 450815. 500117 — - - - — 450815. 500117 
—---- — 450815. 500117. 

in order to know approximately the correction to be made to 
a clock (or a chronometer) with reference to the legal international 
time of the observatory, it is sufficient to listen to the ticking of 
that instrument by means of a microphone suitably attached to 
a radiotelegraphic receiver at the same time as the series of 300 
points are transmitted by the Eiffel Tower. It is necessary to 
observe and note the coincidences, and then the hours of the clock 
(or the chronometer) should be calculated at the moment of the 
1st and 300th dots. 


By subtracting these hours respectively from those sent out 
by the Eiffel Tower, it is possible to obtain two values of the 
correction of the instrument for measuring time which should be 
correct to about two-hundredths. 

Meteorological Signals.—Apart from these time signals there 
are a number of signals connected with the meteorological service. 
These are of two kinds, the first of them affording an indication 
of the barometric situation of Europe as a whole, and derived 
from information supplied by Iceland, Ireland, France, Spain, 
the Azores, and America; the second of them sending out similar 
information regarding the state of the weather for fourteen 
stations in Western and Mid Europe, from Stornoway to Rome, 
from Prague to Biarritz and Stockholm. These telegrams are, 
of course, all coded, and numerals are employed to convey intelli- 
gence concerning the strength and direction of the wind, the state 
of the sky, and the state of the sea. 

These reports are preceded by the initial letters BOM (Bureau 
Central Météorologique). 

The morning report is transmitted at 10.49, immediately after 
the time signals commencing at 10.45 a.m. This time may be 


modified at a later date when the new time signals come into force. 
Y 
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(a) Six groups of 7 or 8 figures indicating the barometric 
pressure, the direction of the wind, state of the sky, and state of 
the sea. (This last figure appears in the groups containing 8 
figures.) These groups are preceded by one or two initial letters 
indicating the name of the station referred to. R=Reykiavik 
(Iceland); V=Valentia (Ireland); O=Ushant (Brittany); CO= 
Corunna (Spain); HO=Horta (Azores); SP=Saint Pierre 
(America). | 

(6) Following the six groups of figures general atmospheric 
conditions for various parts of Europe are telegraphed in plain 
language (French). 

(c) Groups of 7 or 8 figures giving the same observations for 
Paris : C=Clermont-Ferrand; BI= Biarritz; M= Marseilles; N= 
Nice; A=Algiers; SY =Stornoway; SH=Shields; HE=Helder 
(Holland); SK=Skudesnaes (Norway); ST=Stockholm; P= 
Prague; T=Trieste; R= Rome. 

(d) General forecasts for France concerning the state of the 
sky and wind. 

(e) The direction and force of the wind at the Eiffel Tower, 
305 metres above ground, and probable wind for evening. This 
last information, for the use of aeronauts, is preceded by the 
initials I'L; the velocity of the wind is indicated in metres per 
second. 


A second report is sent at 5 p.m. It amplifies the morning 
report and takes into account variations which have been 
obsrved since 7 a.m., and to give a more precise forecast for the 
next day. 

(a) The report consists of 8 groups of figures similar to the 
morning report for the following places: Paris: BR=Brest; 
BI= Biarritz; N=Nice; V=Valentia; SK=Skudesnaes; R= 
Rome; CO =Corunna. | 

(b) Forecasts of the weather. 

(c) The direction and velocity of the wind at the Eiffel Tower 
at 4 p.m. and a forecast for the wind and weather for the follow- 
ing morning. The report is made from observations made at 
2 p.m. 

I-XAMPLE OF MORNING WEATHER REPORT. . 

BCM — R5132811 — V57422445 —064522544 — CO67530183 
----- Depression N.W. Europe forte pression S.W. Paris 
651203" * * %*% *. * * Probable vent W. modéré. averses 
Nord et Est—FL SW. 13 probable W. ro. 
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EXAMPLE OF EVENING WEATHER REPORT. 


BCM-—Paris 6262030 —- BR6s5224455 — BIXXXXXXXX— 
N62222211 -—- V60022425 — SK36024655 -— R6142030— 
CXXXXXXXXX-—Baisse barometrique Baltique stationnaire— 
Manche—Vents tournant N.W. fortes Manche Mediterranée. 
Averses—FL W. 10 probable W. 8. 


The translation of the above is effected in the following 
manner: The first three figures represent the barometric pressure 
in millimetres and tenths of a millimetre, the figure 7 always 
preceding the figures telegraphed; the 4th and 5th figures indicate 
the direction of the wind; the 6th the force of the wind; the 7th 
the state of the sky; the 8th the state of the sea. 

The first group in the morning report is R5132811, which is 
translated below. 


R = Reykiavik ; 513 indicates that the barometric pressure was 
7513 millimetres; 28=direction of the wind, N.W.; 1=force of 
the wind, nearly calm; 1 = sky, slightly cloudy. 

The second group, V57422445. 

V=Valentia; 574=barometric pressure, 757'4 millimetres: 
22= direction of the wind, W.S.W.; 4=force of wind, moderate; 
4 = state of sky, covered; 5 = state of sea, very choppy. 

When observations have not come to hand XX js sent; thus 
the third group of the evening report is BIXXXXXXXX, which 
signifies that the report from Biarritz had not arrived in time to 
be aispatched from FL. 


CODE FOR THE READING OF TELEGRAMS. 
A group of any kind may be read as follows :— 


Cen i ana GO dit c-m,: 

N = simple or double initial of the station. 

aaa = Three figures giving the barometrical pressure to the 
10th of mm. It is necessary to add 700 to arrive at the exact 
pressure—e.g. = aaa = 625 means that the pressure is 
7025. 

dd = Two figures indicating the direction of the wind (see 
Table 1). 

f = A figure giving the force of the wind (Table 2). 

c = A figure giving the state of the sky (Table 3). 

m = A figure giving the state of the sea (Table 4). 

An observation which is not given is shown by letters x x. 
Y2 


i 
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Direction of Wind. 


o2 N.N.E. 
o4.- N.E, 
ob: ...N-E. 
o8 £E. 

Tow so. 
T2918: 


Beau- Description of 
fort wind. 
No. 


'. TABLE i. - 
4th and sth Figures. 
Direction of Wind. 

S.E 


tas) S. 
T6sso- 

St ot ts 
20 S.W. 
22 W.S.W. 
24 W. 
(DABBLE. 2: 


6th Figure. 


Mode of estimating aboard 
sailing vessels. 


6. 1eCalm 
FC GLalent aw 


| Slight breeze ... 


3 Gentle breeze 
4 Moderate breeze 
5 | Fresh breeze ... 
6 | Strong breeze... 
7 | Moderate gale 
| (High wind)* 
8 | Fresh gale 
(gale)* 
9 Strong gale 
+IO Whole gale 
TIX Storoy:,... 
‘ee Hurricane 


Sufficient wind for working 
ship. 
Ditto 
Ditto 
Forces most advantageous 
for sailing with leading 


wind and all sail drawing | 


Ditto 
Reduction of sail necessary 
with leading wind. 
. Ditto 


Considerable reduction of 
sail necessary even with 
wind quartering. 

Ditto 

Close-reefed sail running, or 
hove to under storm sail. 

Ditto 


No sail can stand even when 


running. 


Direction of Wind. 


26 W.N.W. 
28 N.W. 
30 N.N.W. 
92 th 


00 No wind (calm). 


Limits of Velocities. 


Statute miles Metres per 
per hour. second. 


Less than 1 | Less than 0°3 


I-3 O*3— 1°5 
od 26-33 
8-12 3°4- 5°4 
13-18 | Sa .8"0 
9-24 | 8+I-10°7 
Bora | ro*8—13°8 
32-38 | “a3o-a7 = 
39-46 L7-2=20-9 
47-54 20°8-24°4 
55-63 © 24°5~28'4 
64~-75 28°5=33°5 
Above 33°6 

75 OF above. 


* Tt has recentl 


y been decided that for statistical purposes winds of force less than 


8 shall not be counted as gales, and to avoid the ambiguity implied by the use of the 
term ‘‘ moderate gale’’ for force 7 the Beaufort description has been modified for 
use in connection with the daily weather service by the substitution of the descriptions 


in italics for forces 7 and 8. 


+ Only one figure is assigned in the code to wind force, and consequently forces Io, 
It is usual in meteorological telegrams to send figure 9 
and add the word ‘“‘ tempéte”’ in cases where forces 10, rr or 12 are observed. 


Ir, 12 cannot be reported. 


Sky quite clear 


” 


N ee O 


’9 
yd 


5) Overcast=o. 


taf GC 


a quarter clouded ) 
a half clouded=be 
three-quarter clouded=c. 


TABLE 3. 
State of the Sky. 
vth Figure. 


hag 


8 Fog. 


5 Rain falling. 
6 Snow. , 
7 Haze, light fog, or mist. 


g Thunderstorm, ue 
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TABLE 4. 
State of the Sea. 
8th Figure. 


Description. Condition of Surface. 
o Calm ee ite a, .-. Glassy. 
1 Very smooth... ie .. Slightly rippled. 
2 Smooth ... oe sae ... Rippled. 
3 nig ete 6s, fot as --- Rocks buoy or small boat. 
4 Moderate... Bois ne ... Furrowed. ; 
5 Rather rough... ose -.- Much disturbed. 
6 Rough ... ie. ee ... Deeply furrowed. 
7 High af ae an -- Rollers with steep fronts. 
8 Very high ie wee -- Rollers with steep fronts. 
9 Phenomenal _.., SF ... Precipitous; towering. 


SIGNALS OF MEASuRE. 


As the same length and strength of wave is always used in 
the transmission of time signals it is interesting, from the tech- 
nical point of view of wireless telegraphy, for those making 
observations at different distances from the Eiffel Tower to 
compare the intensity of the reception of signals, by day and by 
night, at different times of the year. In order to facilitate these 
measures and comparisons of intensity, special signals are sent out 
for 1 minute at 9.52 a.m. and at 11.52 p.m. They are composed of 
6 dashes, each one lasting s seconds and separated from each other 
by intervals of 5 seconds and preceded by 3 calls (-— - — - —), 


Urcent INFORMATION TO NAVIGATORS. 


The use of the Eiffel Tower radiotelegraphic station for the 
_ sending of ‘urgent information to navigators ’’ in case of grave 
maritime danger on the French coast, or even of neighbouring 
countries, is being considered. 

Note.—The time at which the whole of the above regulations 
will come into force has not yet been decided. At the second 
International Time Conference, held in Paris in October, 1913, the 
question of definitely putting them into operation was discussed, 
and it was finally decided to postpone doing so. 


GERMANY (NORDDEICH). 


The Imperial Radiotelegraph Station, Norddeich, emits twice 
daily, on a wave-length of 1,650 metres, time signals indicating 
the Greenwich mean time at noon and at midnight—i.e., accord- 
ing to the European mean time usual in Germany, the hours 
Ip.m. and ri a.m. ; 
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Time signals are sent out by the Norddeich Station in the 
following manner at 12.53 p.m. (noon) and at 12.53 a.m. (mid- 
night), mean European time. Norddeich sends out at first, for 
two minutes continuously, the signal - - - —(V), so that all stations 
desiring to receive the time signals may tune their receiving 
apparatus to the wave-length of Norddeich. At t2hs"57iae. 


the call —-—-— is transmitted, followed by the call signal of 
Norddeich —-— --— --- — ({KAV), and the signals) 
——- ——-- (M. G. Z, Greenwich mean time). At 11h. 58m. 
38s. the call signal —-—-— is again sent out. Another short 


interval denotes the close of these preliminary signals, after which 
the time signal proper is transmitted. 


This signal consists of two groups of three, each lasting 
5 seconds, and arranged so that each group ends with a full 
tenth-second, and the last dash of the last group indicates the 
time—1.o mean European time. These signals consist of dashes 
lasting one second. The whole time signal therefore is sent, 
after the second signal of attention (— - — - — ) has been given, 
and after the short interval has elapsed, in the following 
manner :— 

12 h. 58m. 46s., 478., 48s., 49S., 50S. : 

One dash from second to second. 

Interval of 5 seconds. 

12h, 58m. 56s., 57S., 58S., 59S-, 60S. : 

One dash from second to second. 

Interval ef 5 seconds. 

r2h. 59m.:6s., 7s, 85., 9S.5)/TOS. ¢ 

One dash from second to second. 

Long interval. 

12h. 59m. 36s., 37S., 388", 39S., 405. : 

One dash from second to second. 

Interval of 5 seconds. 


12h. 5gm. 46s., 47S., 48S., 49S., 50S. : 

One dash from second to second. 

Interval of 5 seconds. 

12h. som. 56s., 57S., 58S., 59S., and rh. om. os. : 
One dash from second to second. 


The last dash indicates the time : it commences at rh. om. os. 
mean European time, and is distinguished by the following con- 
Cdine Signal: = , which is transmitted at 1h. om. o6s. 

In order to ensure punctual transmission of the time signal, 


the Norddeich Station is equipped with a special astronomical 
precision clock which is regulated by the Imperial Chronometer 
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Observatory in Wilhelmshaven. This clock automatically 
actuates the radiotelegraph apparatus at the indicated times so 
that the signals are transmitted with the maximum exactness 
possible. In case a time signal is transmitted indistinctly or 
incorrectly, the attention of the receiving stations is called to this 
fact by transmitting immediately after the time signal the words: 
“Time signal void.’’ 

Meteorological telegrams are sent out daily from Norddeich 
at I p.m. (Central European time). Storm warnings are also 
transmitted as required and repeated three times, as soon as 
received. These warnings are repeated once at I p.m., or 11 
p-m. (Central European time). 


HOLLAND. 


On August Ist, 1913, the Scheveningen Port coast station 
inaugurated a daily service of meteorological data which is 
transmitted to ships on request.- The telegram contains the data 
collected from the meteorological stations: Helder, Flushing, Gris 
Nez, The Hague (with an indication of the state of the sea); 
Yarmouth, Shields, Skudesnaes, Sylt (without indication of the 
state of the sea). 


The data given by each station consist of two groups of 5 
figures made up on the basis of a table BBBWW Sibi LG: 


BBB gives the atmospheric pressure in millimetres and tenths 
of millimetres, omitting the hundreds figure of the millimetres ; 


WW shows the direction of the wind according to the 
compass-card (Table 1, p. 644); 


S shows the force of the wind according to the Beaufort scale 
(Table 2, p. 644). 


H gives the state of the sky and the weather according to 


‘the code of Table 3, p. 644; 


TT gives the temperature in degrees Centigrade. Tempera- 
tures below zero are indicated by the addition of the number fifty 
to the number showing the degrees of frost, so that, for example, 
« temperature of —14 degrees is shown as 64; 

G shows the state of the sea according to Table 4. When 
the state of the sea is not shown, the second group of the station 
in question contains only four figures. 

Where necessary, the groups of figures are followed by an 
advice regarding the storm signal. 
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SPAIN. 

The following message, intended to supplement the Eiffel 
Tower reports by more detailed information from Spanish stations, 
is signalled from the Spanish Wireless Station at Carabanchel 
(Madrid) :— 

At 1 h. 29 min. G.M.T. for 50 seconds the letters CM A. 
At 1h. 30min. G.M.T. the letters EOCM (Espana Ob- 
servatorio Central Meteorologico) ; followed by :— 

(1) Five groups of 8 figures, each preceded by a letter indicat- 
ing the place to which the observations refer. The code, aaaddfcm, 
used in these groups is identical with that of the similar groups 
in the Eiffel Tower message (see above). The stations and hours 
for which information is given are:—F, Funchal 7 a.m.; L, 
La Laguna (Teneriffe) 8 a.m.; O, Oran (Algeria) 7 a.m.; ise 
Lisbon 9 a.m.; Mh., Mahon (Balearic Islands) 8 a.m. 

(2) Seven groups of 10 figures, each preceded by a letter to 
identify the place of observation. The groups are coded 
aaab’a‘a’dd fc, where the letters have the same significance as 
in the Eiffel Tower messages, and b’a‘a’ signifies the change of 
the barometer since 8 a.m. If the barometer has risen b’=o, 
if it has fallen b’/=s, a’a’ gives the amount of the change in 
millimetres and tenths, thus 522 indicates a fall of 2°2 millimetres. 
The observations are taken at noon. The reporting stations are: 
B, Barcelona; A, Alicante; Ml, Malaga; Sf, San Fernando; H, 
Huelva; C, Corunna; Md, Madrid. 

(3) A group of 12 figures, ddfddfddfddf, giving the direction 
(dd) and force (f) of the wind at 250, 500, 1,000 and 1,500 metres 
above the ground at Madrid. 7 

(4) A group of 9 figures giving the sea disturbance on the 
following sections of the coast :-—(1) San Sebastian to Santander, 
(2) Santander and Cape Ortegal, (3) Cape Ortegal to the Por- 
tuguese frontier, (4) Huelva to Gibraltar, (5) Gibraltar to 
Almeria, (6) Almeria and Valencia, (7) Valencia and the French 
frontier, (8) the Balearic Islands, (9) Algerian coast. 

(5) A group of 11 figures, giving weather forecasts. 

(6) A group or groups giving the position of the centres of 
atmospheric disturbances. 

ie UNITED STATES. 

The United States Agricultural and Navy Departments are 
now sending wireless storm warnings and general weather fore- 
casts to ships at sea. Bulletins are sent out from the navy wireless 


eh De 
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stations at Radio, Va., and Key West, Flo., a few minutes after 


to o'clock every night. These bulletins consist of two parts. The 


' first gives, in code letters and figures, the actual weather condi- 


tions, at 8 p.m. (75th meridian time), at Sydney, Nova Scotia, 
Nantucket, Atlantic City, Hatteras, Charleston, Key West, 
Pensacola, and Bermuda, followed by a special forecast of the 
probable winds to be experienced one hundred miles off shore. The 
second part gives the storm warnings covering a period of forty- 
eight hours from the time of issue, and at the end of the forecast 
is given a statement of the location and movement of any baro- 
metric depressions that may be likely to affect the winds over the 
ocean. The distribution of wireless weather bulletins by the 
stations at Arlington and Key West is a part of the purpose for 
which these stations were originally designed. The following 
stations in the United States send out bulletins :— 


Wave- 

F Station. Time of Transmission. Length. 
Pee StON, Va. ye. .s cc ssire ene Mid-day and to p.m. by time 75° 

West of Greenwich ................6- 2,500 
Boston, NAD i:,......5...05% 
Charleston, S. Carolina... 
Peevey est, FO i. csi. Midday by time 75° West of 
INE WO OFIEANS. 0016000500088 Coe ee aon 
Newport, Rhode Island... [ — SATOERMWICT we eeeeseeseseeesee nese eeeees : 
New York, NAH ......... | 
DNORIONC SV O27) 2.0 s0dedss es ces 
Bare ag Cate cies. iekeces 
Meare Island ..5...0..1.. 00. : AY 
IOtITELCAG 5 os ccsccexs coos Hperaniene < time 120° West of 
Gin Dicer; Call... is | OS per Wate ©, FR - 1,000 
PA TOOS Too os.5s vc dosa sin ncs aoe te 


Each naval coast station situated within the continental limits 
of the United States of America and of Alaska, as soon as it 
is advised of any danger to navigation (the presence of derelicts, 
displacement of lightships, etc.), immediately transmits the in- 
formation on wave-lengths of 600 and 1,000 metres. Such in- 
formation is repeated at 8 a.m., noon, 4 p.m., and 8 p.m. (local 
time). Naval coast stations of the Atlantic receiving informa- 
tion of this kind forward it by radio-telegraphy to Arlington 
Radio, and it is re-transmitted by that station daily at 10 p.m. 
on the wave-length of 2,500 metres. These messages are sent 
broadcast by all radio-telegraph stations in their turn on wave- 
lengths of 600 and 1,000 metres at 8 a.m., noon, 4 p.m., and 
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8 p.m. The foregoing procedure also takes place on the Pacific 
Coast, with the difference that the reports of coast stations are 
transmitted to Mare Island, to be re-transmitted by that station . 
(for the present) to all other coast stations of the Pacific. | 


Arlington Radio station sends time-signals for five minutes 
on wave-lengths of 2,500 metres, commencing at 11.55 a.m. 
and 9.55 p.m., every day, Sundays and holidays included. 
Final signals at noon and ro p.m. (time of the meridian 75° west 
of Greenwich). Every tick of the standard clock of the Naval 
Observatory, Washington, is transmitted as a dot, omitting the 
29th second of each minute, the last five seconds of each of the 
first four minutes, and finally the last ten seconds of the last 
minute. The noon and to p.m. signal is a dash. Immediately 
after transmitting these signals at 10 p.m., the station transmits 
on the same wave-length information received from the Hydro- 
graphic Office during the preceding 24 hours relating to matters 
of navigation. 

JAPAN. 


The Japanese coast station of Choshi transmits on the wave- 
length of Goo metres each night, except Sunday, the mean time 
of Central Japan (time of the meridian 135° E), as follows :— 


From. 8.59'..00" to 8,09! G80 i 5 >) ees 

nya 2 s00 GOONS, oO .O0la Ta aes 

»5 9-00! 30” ,, 9.00! 55” —,—,—,—,—.,—.—,_ ete; 
99 ¢ eOeOd! 00" Se soo Tota 

1) be G07" 20% gg Qrom ESS Wns. RA ee 
99:1 19-02! 00" > :20702" or Se 

5§.020:02! 30" 1s, 29002455" et he ee 
Dy 8 0703) S00" ee ee.02 fOr: a 

sihel 9,03) 30" 5); 9103055" PA Be ee ee 
nO. 04" O07" S boing ere et 

AUSTRALASIA, 


The Dominion Meteorological Bureau of Wellington and the 
shipping companies have arrived at an agreement with the 
Commcenwealth Meteorological Office at Melbourne: for the 
exchange of news and meteorological information. 


Ships will give information concerning the state of the 
weather when they are 300 or more miles from the coasts of 
Australia or New Zealand, or whenever the captain may consider 
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that the atmospheric conditions offer special interest. As concerns 
Australia all ships which approach or leave Cape Leeuwin will 
report concerning the atmospheric conditions which prevail. 


Until further orders such messages delivered on board will 
be sent without previous payment, provided they conform to 
the following conditions :— 


1. That they are written in the special code of the Meteoro- 
logical Offices and a copy of them shall be supplied to the said 
offices. 


2. That the messages shall be drawn up by the responsible 
officer (‘‘ observer ’’), and not by the operator. 


3. That for their delivery they shall be addressed with the 
indication ‘‘ Melbourne time’’ or ‘‘ Wellington time.” 
4. They shall not deal with other than the following points :— 


. Position of the ship. 
. The barometric reading. 
The direction and velocity of the wind. 


& 6.-S 8 


. The state of the weather. 
| e. The condition of the sea. 
and they shall be written in the prescribed form. 
All telegrams as a rule shall be immediately forwarded by 


the quickest route and shall have priority as a Government 
message. lor these the Marconi tax will not be collected. 


Time signals are transmitted by the Melbourne Radio station 
at noon and midnight (Sundays excepted) Victorian standard 
time (10 hours ahead of Greenwich), international time signals 
being used. 

Ocean forecasts are transmitted by the following stations 
at the hours specified (Victorian standard time) :— 

Adelaide, 6.30 p.m. and 8 p.m. 
Brisbane, 10.30 p.m. and II p.m. 
Hobart, 10 p.m. and 11.30 p.m. 
Melbourne, 7.30 p.m. and g p.m. 
Sydney, 8 p.m. and 9.30 p.m. 


Other stations may repeat as requested or as necessary. 
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SOUTH AFRICA, 


The radiotelegraphic stations at Capetown (Slangkop) and 
Durban signal at 1 o’clock in the afternoon of each day weather 
reports containing information relative to the meteorological 
conditions affecting the coastal belt of the South African Union. 


The arrangements made in the Union of South Africa for the 
transmission of radio time signals for the use of shipping in 
South African waters is as follows :— 


A special clock at the Royal Observatory, Capetown, is 
adapted to give automatically a series of signals of a distinctive 
character extending over an interval of half a minute. The clock 
is brought into conformity daily with the Observatory standards 
shortly before the hour selected for transmitting the signals. 
The hour chosen is 11 p.m., Union standard time (9 p.m. Green- 
wich mean time). 


The time signal is preceded by the usual warning signal 
from the radio coast station. The time signal proper consists 
of twelve dashes, each of about 3 of a second in duration, in five 
groups, commencing at the following Greenwich mean times :— 


Group I. GroupII. Group III. Group IV. Group V. 


iain: 73; hsm Se. fas aS Ss h, / ine ee hz as 
8 59°30 8 59 38 °8 59 44. 8 59 48 903 eeeemuem 
ie AEE MTGE aE. aw eng ices nS —_-— 50 
Pigalle s8 

9 Ono 


The beginning of the last dash corresponding exactly with 
9 p.m. Greenwich or 11 p.m. South African standard time. 


By means of a special relay, the time signal is simultaneously 
transmitted to Slangkop (Capetown) and Durban radio stations, 
the signal to the latter station passing over the land telegraph 


wire connecting Capetown and Durban, a distance of about 
1,100 miles. 


& 


MEXICO, 
The coast station of Campeche transmits the time of the 
meridian of Tacubaya daily at noon in the following manner :— 
From 11.55 a.m. to noon: repeated transmission of 


the inquiry signal ‘‘CQ’’; then repeated transmission of 
the signal ‘‘ XH”? (time of Tacubaya) ; 
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At noon: transmission of the word ‘ noon,”’ ain 
followed by a free announcement of the state of the 
weather. 


GREAT BRITAIN. | 

At 9.30 a.m. the Admiralty station at Whitehall, in London, 
sends out a meteorological bulletin. At 10 o’clock the Cleethorpes 
weather report and forecast is sent out, this lasting about 20 
minutes. Whitehall sends out an additional bulletin at 8.30 p.m., 
Cleethorpes at 10 p.m. The following is a specimen of the Clee- 
thorpes weather report, which is preceded by the call signal CQ. 
CQ. CQ. 

A deep depression, 28°6, is still centred off the south- 
west of Iceland and pressure remains high over the Alps 
(Munich 30’s5). A fresh secondary has appeared overnight 
off the west of Ireland, and the barometer is now falling at 
all western stations. 


Forecast.~-Strong winds reaching gale force at times 
from direction between south and south-west probable off 
all British coasts; sea rough and weather unsettled, squally 
and showery, 
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Standard 5 kw. Transmitting Set. 


GLOSSARY OF TERMS 


B.E.C. = Definition approved by the British Electrotechnical Committee 
Revised Report, 1914. 

I.E.C.= Definition provisionally approved by the Sub-Committee on 
Nomenclature, British Committee International Electrotechnical 
Commission, 1908. 
AERIAL.—The system of conductors designed to radiate, or 

absorb electromagnetic waves. 


AERIAL CircuiT.—The circuit comprising the aerial conductors, 
the earth conductors, and all inductances and condensers connected 
between them. 


AERIAL RESISTANCE.—The resistance which, multiplied by the 
square of the R.M.S. current in the aerial, equals the total energy 
dissipated by the aerial. It is the sum of the ohmic resistance of the aerial 
and its radiation resistance. 


4ETHER.—The medium assumed «by electromagnetic theory in 
order to explain the translation of energy at finite speed by electro- 
magnetic waves. 


ALTERNATING CURRENT.—One_ which reverses. its. direction 
periodically with time. 


ALTERNATOR.—A rotating machine which transforms mechanical 
energy into electrical energy, producing at its terminals one or more 
alternating E.M.F.’s (single phase or polyphase). 

AMPLITUDE.—The maximum value of current or voltage attained 
during any half period of an alternating current or voltage is called 
the amplitude during that half period. : 

AMPLIFICATION (Magnification).—The ratio of the useful effect 
obtained by the employment of the amplifier to the useful effect 
obtained without that instrument. 

AMPLIFIER OR MAGNIFYING RELAY.—One which modifies the 
effect of a local source of energy in accordance with the variations of 
received signals, and in general produces a larger indication than 
could be had from the incoming energy alone. . 

ANGULAR VELOcITY.—Of a periodic alternating current in radians 
per second equals 27 times the frequency in cycles per second. 

ANODE.—(a) In an electrolytic cell. The conductor through the 
surface of which the current enters the liquid. 

(6) In a primary cell. The metal (usually zinc) through which 
the current enters the electrolyte. 

(c) The terminal by which the current enters a cell or other appara- 
tus, such as a vacuum tube, etc. (BEG 

ANTENNA.—See Aerial. | 

APERIODIC CIRCUIT.—A circuit whose resistance is large enough 
to prevent natural oscillations occurring, and which therefore has no 
definite time period. . 

Arc.—" A luminous discharge of electricity through a.gas_ in 
which the material of one or both the electrodes is volatilised and 
takes part in the conduction of the current, whether continuous or 
alternating ’’ (B.F.C.). | - 
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ARRESTER, EARTH.—A spark gap with a small gap and large 
sparking surfaces ; used to protect receiving apparatus from powerful 
discharges. 


ASYNCHRONOUsS.—‘‘ A term applied to an A.C. generator or 
motor, the speed of which has no fixed relation to the frequency of the 
current: ~ (UL E.G.), 


ATMOSPHERIC ABSORPTION.—That portion of the total loss of 
radiated energy due to atmospheric conductivity, reflection, and 
refraction. 


ATMOSPHERICS.—Disturbances produced in the receiving circuits, 
caused by electrical action in the atmosphere or in the earth’s surface. 
They are also known as ‘“ X’s,” ‘‘ Strays,’’ and in the U.S.A. as 
spstatic.” 


ATTENUATION.—The progressive diminution of intensity as a 
disturbance advances through a medium. 


AUDIBILITY (MInIMUM).—The condition in which there is present 
in the antenna the least power required for an audible indication in 
the receiving telephones, with the particular apparatus employed. 


AUDIBILITY Factor.—The ratio of the telephone current producing 
the receiving signals to that producing the least audible signal at the 
given audio frequency. 

AUTO-JIGGER.—See Jigger. 

AUTOMATIC RECEIVER.—A receiver which records signals so 
they can be translated at any convenient time after reception. 


AUTOMATIC TRANSMITTER.—A transmitter which has the usual 
operating key replaced by any mechanical telegraph sender, such as a 
Wheatstone transmitter. 


BALANCING AERIAL.—An aerial used in duplex wireless tele- 
graphy. It fills a purpose similar to that of the artificial line in duplex 
wire telegraphy. 

BaTTERY.—-A primary or secondary cell for producing electric 
current or a collection of such units. 

Breat.—When two oscillations of slightly different frequencies 
are impressed on an electrical circuit they periodically help and oppose 
each other. The result is an oscillation whose successive half periods 


gradually increase and decrease in amplitude with a frequency equal to - 


the difference between the two impressed frequencies. 

BrusH DiscHARGE.—““ A discharge having a feathery form, and 
consisting of an intermittent partial discharge which takes place from 
a conductor when the potential difference exceeds a certain limit, but 
is not high enough to cause the formation of a true spark or arc. It is 
always accompanied by a hissing or crackling sound ” (I.E.C.), When 
such a discharge is being given off by a conductor the latter is said to 
be “‘ Brushing.”’ | 

Buzzer.—A small mechanism (usually electromagnetic) used for 
rapidly making and breaking an electric circuit. When connected in 
series with part of an oscillation electric it continually impulses the 
circuit, thereby producing oscillations which are convenient for testing 


purposes. 
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CapAcity.—That property of a material system by virtue of 
which it is capable of storing energy electrostatically. 


The capacity of a system is dependent on its geometrical dimen- 
sions, its position relative to other conductors, and the dielectric 
constants of the surrounding media. 


Capacity is measured by the ratio of the quantity of electricity 
stored to the potential difference at which it is stored. 


A distinctive property of a capacity is that it permits the passage 
of electrical energy through it only in the form of displacement currents. 


CATHODE.—See Kathode. 

CHARACTERISTIC CURVE.—A curve showing the variation of a 
property of a material or a piece of apparatus when submitted to a 
changing influence which produces that variation. 

The characteristic curve of an arc or crystal shows the relation 
between the current produced and potential required to produce the 
current. 

CuHoxine Coit.—“ A coil with so great a self-induction that its 
impedance depends chiefly on the self-induction rather than upon the 
resistance ”’ (I.E.C.). Generally called a Reactance Coil in U.S.A. 


CIRCUIT, CLOSED OSCILLATING.—A circuit in which the capacity 
and inductance are localised substantially in different places, and 
which has very small power of radiating electromagnetic waves. 


CoHERER.—A kind of detector (q.v.).. An imperfect contact or 
collection of such contacts so arranged that when under the influence 
of an alternating potential it coheres and allows current from a local 
battery to pass and make some kind of signal. 

CopE.—A system of conventional characters designed to represent 
letters by dots and dashes. The International Morse Code is <fficial. 


CoMPASSs, WIRELESS.—See Direction Finder, Wireless. 

CONDENSER.—A material system possessing electrostatic capacity. 
Two conducting surfaces separated by a dielectric. 

CONTINUOUS CURRENT.—A term recommended by the I.E.C. to 
supersede ‘‘ direct current ’”’ as a description of ‘‘ an electric current in 
one direction and sensibly steady or free from pulsation. Abbreviated 
Oi | 

CONDUCTION CURRENT.—A transfer of electrical energy guided 
by a conducting medium. 


CONVECTION CURRENT.—A- transfer of electrical energy by separate 
charged particles, unguided by any material medium. 

ConTINUOUS WAvES.—The term applied to waves radiated from 
an aerial in which oscillations are maintained. Continuous waves 
may have successive half periods of equal amplitude, or the amplitude 
may vary within small limits without detriment to their use for wire- 
less telegraphy. . 

CONVERTER, RotTary.—A machine for converting electrical eneigy 
of one form of current to electrical energy of another form. Such as 
from alternating current to continuous or vice versa. 


CouPpLinc.—The connection between two circuits enabling energy 
to be transferred from one to the other. The connection may be by 
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magnetic linkage, electrostatic linkage, direct connéction, or any 
combination of these. aps 
COUPLING, COEFFICIENT OF, in inductively coupled systems is the 
ratio of the mutual inductance of the two circuits to the Square root of 
the product of the self-inductance of the circuits. The coefficient of 
coupling (x) between two circuits tuned to the same frequency and 
then coupled, is also given by the formula :— 
h?—A,? 
oes dy? a de? 
where ), , are the longer and shorter resulting natural wave-lengths of 
the coupled system. 
CRITICAL RESISTANCE.—That resistance which is just sufficient 
to prevent free oscillation in an electrical circuit. If LZ inductance, 


C Capacity, then Critical Resistance CA 4m 


CRYSTAL DETECTOR.—A detector which uses the rectifying pro- 
perties of the contact between a crystal and a metal surface or between 
two crystals. 

CYMOMETER.—A ‘“‘ wave-measurer.” See Wave-meter. 

CURRENT.—The time rate of transfer of electrical quantity. — 

Dampinc.—The diminution of energy in an electrical circuit 
resulting from loss of energy. 

DamPING Factor (of a simple circuit).—The ratio of the effective 
resistance of that circuit to twice the effective inductance (the re- 
ciprocal of a time). This term applies only to circuits capable of 
carrying free alternating currents. 

DECREMENT, LOGARITHMIC, is equal to the natural logarithm of 
the ratio of the amplitude of two successive half-periods. 

Note.—Some investigators take the ratio of amplitude of succes- 
sive half periods in the same direction. : 

DECREMETER.—An_ instrument for measuring the logarithmic 
decrement 

DETECTOR.—That portion of the receiving apparatus which 
serves to transform the energy of the high frequency oscillation into a 
form suitable for actuating an indicator. 

_ DreELectric.—Any medium which will only allow of electric 
conduction to a small or negligible extent. 

DIELECTRIC CONSTANT (or Specific Inductive Capacity) of a 
medium. The ratio of the capacity of a condenser having that medium 
as a dielectric to the capacity of a condenser having a vacuum dielec- 
tric, but otherwise identical. (The dielectric constant of air is sub- 
stantially unity, and therefore for all practical purposes air may be 
used in place of the vacuum in the comparison condenser.) 

DIELECTRIC HysTERESIS.—That lagging property of a dielectric 
which is measured by the energy lost when the rising and falling (dis- 
placement current)—(Voltage) characteristics (dynamic) are not iden- 
tical. | : { 
.  DIELEctRic HysTERETIC Constant of a given dielectric. The 
value of the dielectric hysteresis per cycle per unit of potential gradient 
applied to the dielectric. : a 
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_ Dirrraction is the deviation of the direction of propagation of a 
wave from the normal to the wave front at the point where the waves 
pass the edge of an obstruction. The amount of diffraction depends 
on the wave-length and increases with increase of wave-length. 


DIPLEX TELEGRAPHY is the simultaneous transmission or the 
simultaneous reception of two messages at the same station. 


DirEct CoupLinc.—When one circuit is linked to another in 
such a way that a portion of the one forms part of the other they are 
said to be direct-coupled. An example is provided in the auto-jigger 
(vide Jigger), in which a portion of the inductance is common to two 
circuits. : 

DIRECTION FINDER, WIRELESS.—A receiving instrument which, in 
combination with a special aerial system, enables the direction of the 
transmitting station to be determined. 


Disc DISCHARGER, ASYNCHRONOUS.—A disc discharger the speed 
of which has no fixed relation to the frequency of the current charging 
the condenser which it discharges. 


Disc DISCHARGER, SYNCHRONOUS.—A disc discharger usually 
directly coupled to the alternator supplying power to the condenser. 
It may discharge the condenser, one, two, three, or more times during 
a half-period ; or every one, two,.or more half-periods. The usual 
practice is to discharge once every half-period, at the moment when the 
condenser potential is a maximum, and the alternator current zero. 


DISCHARGER.—That piece of apparatus in the primary oscillating 
circuit at which the spark takes place. 


DUPLEX TELEGRAPHY.—Is the transmission of a message an 
the reception of a message simultaneously at the same station. 


DISPLACEMENT CURRENT.—The. electrical condition within a 
dielectric region of varying electric stress. It produces the same 
external electric and magnetic effects as the equivalent conduction 
current. 


EARTH CONNECTION, OR ‘“ EartH.’’—-The connection to the 
earth which in most systems forms the lower extremity of the Aerial 
System (q.v.). . It usually takes the form of a system of metal plates 
or wires, or a combination of both, more or less deeply buried in the 
ground. (U.S. equivalent, Ground.) 


Eppy CuRRENTS.—Those induced in conducting masses by 
external varying magnetic fields, the location of these currents being 
primarily determined by the position of the fields and not by the 
configuration of the conducting mass. (That is, the conducting mass 
is not specially arranged to provide perfectly well-defined circuits. ) 
Such parasitic currents are also called Foucault currents. 


ELECTRIC POTENTIAL is defined as the work done in carrying a 
unit charge of electricity from infinity to the point considered, (See 
Electromotive Force.) 


ELECTRIC STRESS.—-The cause of the electrically strained ‘con- 
dition. in the medium between two ease which” are. at: different 
potentials. 
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ELECTROMAGNETIC WAvE.—A _ progressive disturbance charac- 
terised by the existence on the wave front of electric and magnetic 
forces acting in directions which are perpendicular to each other and 
to the direction of propagation of the wave. 


ELECTROMOTIVE Force.—The force which tends to displace 
electricity, and is equal to the difference of potential between the 
points considered. 


FORCED ALTERNATING CURRENT.—One produced in any circuit 
by the application of an alternating electromotive force. 


FREE ALTERNATING CURRENT.—That produced by an isolated 
electrical displacement in a circuit having capacity, inductance, and 
less than the critical resistance. 


FREQUENCY.—A term used in connection with any form of 
rhythmical motion or rhythmical change, denoting the number of 
complete movements or changes in a given time—usually a second. 


FREQUENCY METER.—An instrument which indicates frequency. 


FUNDAMENTAL FREQUENCY.—The lowest frequency to which an 
electrical circuit will resonate. 


Group FREQUENCY.—The number of distinguishable alternating ~ 
current groups occurring per second in an electrical circuit. 


Note 1.—The group referred to above is, in general, mainly a free 
alternating current which is substantially damped to extinction before 
the beginning of the following group or train. 


Note 2.—The pitch of the note in the receiving station is, in general, 
determined by the group frequency at the transmitting station. 


’ 


Note 3.—The term ‘‘ Group Frequency ”’ replaces the term “‘ Spark 
Frequency.” 

HARMONIC FREQUENCY.—The harmonics of any particular fre- 
quency are generally understood to be all higher frequencies which 
are odd or even multiples of the said frequency. An electrical oscillator 
which has unifoimly distributed inductance and capacity (a straight 
wire nearly fulfils these conditions) will resonate to any odd or even 
multiple of its fundamental frequency according to whether one end 
is earthed or not. If the inductance and capacity are not uniformly 
distributed the circuit may resonate to a number of frequencies higher 
than its fundamental, but these higher frequencies will not necessarily 
bear any whole multiple relation to the fundamental frequency. 


HySTERESIS.—See Dielectric Hysteresis and Magnetic Hysteresis. 


HETERODYNE.—A receiver for continuous waves using the principle 
of reaction between locally generated oscillations and the received 
oscillations in order to p1ioduce beats. 

HiGH FREQUENCY RESISTANCE.—The resistance offered by a con- 
ductor to the passage of high-frequency cuirents. 

It is always greater than the resistance for direct current because 
of the unequal current distribution over a section of the conductor 
when carrying high-frequency currents. 

IMPEDANCE.—Total opposition to current flow in a circuit in 
which the current is varying, and is numerically equal to the square 
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root of the sum of the squares of the ohmic resistance and the total 
reactance of the circuit. ! 


INDUCTANCE.—That property of a material system by virtue of 
which it is capable of storing energy electromagnetically. 


The inductance of a system is dependent upon its geometrical 
dimensions and the permeability of the surrounding media. In 
hysteresis-free circuits inductance is measured by the ratio of the 
energy stored in the magnetic field surrounding a current-carrying 
conductor to the square of the current in that conductor, for stationary 
conditions. In any circuit, it may be measured by the interlinkage 
with the system itself of magnetic lines of force due to unit current 
passing through the system. An alternative method involves the 
measurement of the counter-electromotive force at the terminals of 
the given conductor when the current through the conductor changes 
at the rate of one unit of curient per second. In hysteresis-free circuits 
these three methods of measurement yield identical results. 


InDucTION CoiL.—A piece of apparatus which makes use of the 
phenomena of induction to transform an intermittent current of com- 
paratively low voltage to an intermittent current of high voltage. 


INDUCTIVE CouPLING.—Two circuits so arranged that some of the 
lines of force from one pass through the’ other circuit are inductively 
coupled. 


INTERFERENCE.—The interaction of two alternating currents or 
of electromagnetic waves under conditions such that they oppose each 
other. 


INTERFERENCE (IN RECEPTION).—The introduction of undesired 
signals, either from other stations or from Atmospherics (q.v.), into a 
receiver which is engaged in the reception of a message ; often referred 
to as “ jamming.” 

IONISATION OF A GAs.—The breaking away from the molecules of 
the ions contained in them, thus rendering the gas conductive. 


JAMMING.—See Interference (in Reception). 


JiGGER.—The transformer used in coupled circuits. The primary 
and secondary form part of the primary and secondary circuits respec- 
tively. If the transformer has part of the winding common to both 
primary and secondary, it is called an Auto-Jigger. 


IXATHODE.—“ (a) In an electrelytic cell. The conductor through 
the surface of which the current leaves the electrolyte. 


(6) Inaprimary cell. The conductor (generally carbon) through 
which the current leaves the electrolyte. 


“(c) The electrode by which the current leaves a cell or other 
apparatus, such as a vacuum tube ” (B.E.C.). 


Kery (MANIPULATING) (OPERATING).—A switch arranged for easy 
manual operation. 


LINE oF Force.—A curve described in an electric or magnetic 
field such that the direction of the electric or magnetic force at any 
point of that curve is a tangent to the curve. 
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MaGnunre FIELD INTENSITY.—The number. of lines: of force per 
unit area. 

- Macnetic Forcr.—At a point. The force acting on a unit 
magnetic pole placed at that point. It is numerically equal, to the 
field intensity in a medium of unit permeability. 

MaGnetic HysTEeREsIs.—That property of a magnetic medium 
which is measured by the energy losses when the rising and falling 
(magnetomotive force—induction), 7.e. (H—B), dynamic character- 
istics are not identical. 

MAGNETOMOTIVE FORCE. 
flux. 


A force tending to produce a magnetic 


MAGNETIC DETECTOR (MARCONI’s).—A detector of oscillations 
depending on the effect of these on the hysteresis of iron. 


-MicropHoNE.—A variable resistance, usually in the form of an 
electrical contact, whose resistance is varied with and in a proportional 
manner to the movement or pressure of one part. Thus if the move- 
ment or pressure is produced by sound waves acting on a diaphram 
which is connected to the moving member of the microphone, an 
electrical current will be produced in the circuit containing the micro- 
phone and a battery, whose amplitude varies in a similar manner to 
the movement of the diaphram. 

MUTUAL INDUCTANCE of two circuits, each on the other, is that 
portion of the inductance of one due to the magnetic field common 
to both. 

NATURAL FREQUENCY.—Is the frequency with which a circuit 
will oscillate when supplied with energy and then left to itself. If 

R 


= resistance 
L = inductance 
C = capacity ; 
N = frequency per second 


I Rk? 
then N = SiN ie AL? 


NOTE OR TONE TUNING.—A receiver is tuned to the note of the 
transmitter when a circuit or part of the indicator is designed to resonate 
to the spark frequency. 


OSCILLATIONS.—See Alternating Currents, Free and Forced: 


OSCILLOGRAPH.—“‘ An apparatus for observing or recording quickly 
varying currents or potential differences ”’ (B.E.C.). 


PERIOD, PERIopIc Time.—‘‘ Any varying quantity which repeats 
its values regularly at equal time-intervals is said to be periodic, and 
the time-interval of one repetition is called the periodic time or ee as 
(B.E.C.). 


PERMEABILITY of a medium.—T he ratio of the magnetic flux 
density produced in that medium by.a given magnetomotive force to 
the magnetic flux density produced by the same magnetomotive force 
in vacuum (or, for practical purposes, in air). 


PHASE.— (a) In an operation which. recurs’ ‘harmonically the 
stage or state to which the operation has proceeded. 


re 
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(6) In an operation which recurs harmonically the fraction of the 
hole period which has elapsed, measured from some fixed Origin ”’ 
oC. G7}. 


PHASE DIFFERENCE.—‘ The difference of phase (usually reckoned 
in time or in angle) between two periodic quantities which vary har- 
monically. Each of the circuits of a polyphase apparatus is sometimes 
called a phase ”’ (B.E.C.), 


PLAIN AERIAL.—An early form of transmitter in which the spark 
gap was placed directly in series with aerial and earth, so that the 
only condenser in which the energy of the transmitter could be stored 
was the capacity of the aerial to earth. 

The term is also applied to the receiving circuit when the detector 
is placed directly in series with the receiving aerial and earth. 

POLARISATION of a wave.—A wave is said to be plane polarised 
when its electric and magnetic displacements are propagated in the 
same plane. 

When the plane of the electric and magnetic displacement rotates 
uniformly with time, the waves are said to be circularly or elliptically 
polarised. 

Such waves result from the compounding of two plane polarised 
waves having the same frequency and line of propagation but different 
relative phases and polarised in different planes. 

POTENTIOMETER.—An instrument for adjusting at will the potential 
between any two parts of a circuit. 

An instrument for measuring potential difference. 

POTENTIAL.—See Electrical Potential. 

PoweErR.—The amount of work done in unit time. 

POWER APPARENT.—In an alternating electric circuit this is 
the product volts xampéres. 

POWER Factor.— The ratio of the watts to the volt-ampéres, 
In the case of voltage and current of sine form the power factor is 
€os)@; *(BE.C.). 

QUENCHED SPARK.—A spark whose duration is shortened by con- 
ditions at the discharger designed to rapidly increase the resistance 
at the spark gap is said to be “‘ quenched.” 

RADIATION RESISTANCE.—The resistance which multiplied by the 
square of the R.M.S. current in the aerial equals the energy lost by the 
aerial in radiation. 

REACTANCE of a circuit is a function of the inductance, capacity, 
and the impressed frequency. ? 


An inductance has reactance 27 xfrequency x inductance. 
A capacity has reactance 
I 
2m X frequency x capacity 

An inductance in series with a capacity has reactance equal to 
the sum of the reactance of the inductance and the reactance of the 
condenser. 

Under conditions of resonance in a circuit the reactance of the 
capacity neutralises the reactance of the inductance and the resulting 
reactance is zero. 
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RECTIFIER.—An apparatus for converting alternating or oscillating 
currents into continuous current, or into pulses of unidirectional 
current. 

REFLECTION OF ELECTROMAGNETIC WaAveEs.—(1) When a wave 
impinges on a conductor its electiic and magnetic energy is expended 
in the production of electrical oscillations therein. The oscillations 
expend their energy in radiating waves and in heating the conductor. 

Part of the energy of the o1iginal wave, therefore, appears in the 
form of a wave of the same wave length radiated from the conductor, 
and this wave is called a reflected wave. When the dimensions of the 
conducting surface are large compared with the wave length the laws 
of reflection of electromagnetic waves are in general the same as for 
light. 

2. When waves are being guided by a conductor, such as a wire 
which has a certain inductance and capacity per unit length, any abrupt 
change in the value of these constants (such as are produced by inserting 
an inductance coil, or occur at the end of the wire) causes the production 
of alternating potentials which result in a wave which travels along the 
wire in the opposite direction. This second wave is also called a 
reflected wave. 


REFRACTION.—The change in the direction of a wave propagation 
when passing from one medium to another. 


ReLay.—An apparatus by means of which a current, too small 
to perform a required work, is made to control a larger and adequate 
current. 


RESISTANCE.—The measure of that property of a conductor by 
the action of which electrical energy is transformed into heat in that 
conductor. It is numerically equal to the ratio of the heat energy 
liberated per second, measured in watts, to the square of the current in 
the circuit, for stationary conditions; it is also equal to the ratio of 


the applied electromotive force to the resulting current, both being 
constant. 


RESONANCE.—A circuit will resonate to an impressed frequency 
when the reciprocal of 27 times the square root of the product of 
inductance and capacity is equal to the impressed frequency and pro- 
vided that its resistance is less than the critical resistance. Under 
conditions of resonance the amplitudes of successive half-periods of the ~ 
resultant current gradually increase to a maximum which is dependent 
only on the impressed electromotive force and the resistance of the 
circuit. 

RESONANCE CURVE.—A curve showing the relation between the 
current induced in an oscillatory circuit and the inducing frequency. 

Root-MEAN-SQUARE VALUE.—R.M.S. value of an alternating or 
oscillating current or voltage is the value given by the square root of. 


the mean of the squares of the successive values throughout the half- 
period. 
In a current or voltage of strict sine-wave form (sinusoidal) the 


R.M.S. value is equal to the maximum multiplied by .707—7.e., (1/ 4/2). 
The R.M.S. value is also called the effective or virtual value. 


SELECTIVITY.—The power of a receiving system to discriminate — 
between a number of simultaneous signals. 
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SELF-INDUCTANCE of a circuit.—That portion of the inductance 
’vhich is due to the magnetic field produced by the current in that 
circuit. See also Inductance. 

SHocK Exciration.—A, name given to the method of exciting 
oscillations in the aerial circuit by a sudden and very short trans- 
ference of energy from another circuit. 

SKIN ErFect oF VARYING CURRENTS.—The non-uniform current 
density through the cross-section of the conductor. It is greatest at 
the surface and least at the centre. 

SPARK.—An electrical discharge across a gap. It may consist 
of one discharge in either direction, but generally consists of a number 
of rapid oscillatory discharges. 

SPECIFIC INDUCTIVE Capaciry.—The S.I.C. of a medium is the 
ratio of the capacity of a condenser, having the medium as a dielectric, 
to its capacity with air as the dielectric. 

SYNTONY AND SYNTONISATION.—The adjustment of one circuit 
to another, or of one transmitter taken as a whole to one receiver taken 
as a whole, in such a way that their time-pericds are the same and 
waves of a different time-period produce little or no effect on the 
system. 

TICKER, TIKKER.—A rapid make-and-break device used in con- 
junction with a resonant circuit and a pair of telephones as a receiver 
for continuous waves. It discharges the condenser of the resonant 
circuit ateverymake. The speed of the make-and-break device has no 
relation to the wave frequency. 

TONE WHEEL.—A high-speed commutator used as a receiver for 
continuous waves. It is run at a speed slightly different from the 
synchronous speed for the wave frequency and in effect converts the 
high-frequency current into a current of audible frequency. 

TRAIN OF WaAvES.—The waves produced by one discharge of the 
primary condenser. 

TRANSFORMER.—A stationary induction apparatus for transferring 
energy from one circuit to another by the medium of magnetic energy. 

It may or may not transform the current into another current at 
different potential. 

TuNER.—An apparatus made in a convenient form, which in 
conjunction with a detector provides all necessary circuits and adjust- 
ments for selective tuning. 

Tuninc—See Syntony. 

UNDAMPED WaveEs.—See Continuous Waves. 

VALVE, FLEMING.—A detector for oscillations. It depends on the 
rectifying properties of the ionised space between a hot filament and a 
cold electrode in an exhausted vessel. 

WAVE.—See Electromagnetic Wave. 

Wave Lenctu.—Twice the distance (taken in the line of propaga- 
tion of the wave) between two successive points of zero disturbance. 
The wave length is numerically equal to the velocity of the waves 
(3 X 10”? cms. per sec.) divided by the frequency. 

Wave MeEtTER.—A frequency meter calibrated to read wave 
lengths, 
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AVOIRDUPOIS WEIGHT. 
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drachms. OZ. Ibs. qrs. cwts. ton. grammes. 
I = °0625 ='0039 =‘000139 =*000035 =*00000174 = 1°771846 
16=1 ='0625 ='00223 ='000558 =:000028 =28°34954 
256=16 =I ='0357 ='00893 ='000447 =453°59 
“168 =448 =28. ~~ =I =<°25 =="Oi2 5 =12,700 
28672 =1792 =II2 =4 =I =O = 50,802 
573440 =35840 =2240 =80 =—20 =i =1,016,048 
TROY WEIGHT. 
French 
grains. dwts. Oz. lb. grammes. 
t= ‘04167= 00208= +0001736= :0648 
2A 7 = OS = "004107 = —t keh ae 
480 =20 =f = +0833 = 31'1035 
5760 =240 = 2 Sail == 37132 
7000 grains troy =1 Ib. avoirdupois. 
175 lbs. troy =144 lbs. avoirdupois. 
Ibs. avoirdupois X 1:2153 =lbs. troy. 
Ibs. troy x +82286=lbs. avoirdupois. 
LONG MEASURE. 
French 
ins. feet. yards. fath. poles. furl. mile. metres. 
1=:083 =:02778 =0139 ='005 =:000126 =:0000158 = "0254 
T2=1 ='333 ='1667=:0606 =00151 ='0001894 = *3048 
36=3 =1 =5 ='182 =:00454 ="000508 = "9144 
Va==6 —- =i =°364. ="OOOL F==*00T1 {On 1°8287 
198.= 165) = 5s 1, eet = 25 = "003125. 5°02g91 
7920 =660 =220 =I11I0 =40 =I = "125 = 20116 
63360 =5280 =1760 =880 =320 =8 i = 160G°315 
MEASURE OF CAPACITY. 
pints gall. peck. bushel. quarter. wey. last. cub. ft. litres. 
I =*125 ='0625 ='01562 ="00195 =*00039 =*000195 = "02 = +5676 
8 ==1 =o ="I25 ='0156 ='003I2=‘00156 = ‘1604= _ 4°543 
TO 2 si = 25 =°03125 ='00625 ="00312 = +3208= 9°082 
64=5 > 9=4 =F =*125 = 025 =‘0125 = 1:283 = 36°32816 
B12 = 64 = 9S es 7 4 ="2 bod =10'264: = 266-025 
2560 =320 =160 =40 aa == =°5 =51°319. =14539°126 
5120 =640 =320 =80 =TO sg Si =102°64. =2906'°25 


1 gallon in wine,. ale, or dry measure 
=277} cubic inches =:16 cubic foot 
=10 lbs. of distilled water = 
Cube feet x 6:2355 =gallons. 
Cube ins. Xx ‘003607 =gallons. 
1 bushel =2218-19 cube inches =1°28 cube foot. 
Cube feet =-78 =bushels. 
Cube ins. x -00045 =bushels. 


SQUARE OR SURFACE MEASURE. 


144 square inches=1 square foot. 

g square feet=1 square yard. 

30f square yards=1 square rod or perch. 

40 square rods=1 rood. 

4 roods=1 acre (4,840 square yards). 

640 acres=1 square mile (3,097,600 square yards). 


Condensers and Jigger of 5 kw. Land Station 
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METRIC SYSTEM OF WEIGHTS AND MEASURES. 

The Metric System is based upon the estimated length of the 
fourth part of a terrestrial meridian. The ten-millioneth part of 
this arc is called a Metre, and is the unit of length. The cube of the 
tenth part of the metre was adopted as the unit of Capacity, and 
denominated a Litic. The weight of a litre of distilled water 
at its greatest aensity was called a Kilogramme, of which the 
thousandth part, or Gramme, was adopted as the unit of weight. 
The multiples of these, proceeding in decimal progression, are 
distinguished by the employment. of the prefixes deca, hecto, 
kilo, and myria, and the subdivisions by deci, centi, and milli. 


MEASURES OF LENGTH (UNIT METRE). 


Equal to Inches. Feet. Yards. Miles 
Millimetre dt NS C0300 ix 0°003 COST =... “O'000 
Centimetre rs se 0°393 oars 0°032 O'O1IO Ge 0’000 
Decimetre oe rhs cue ic au ne 0°328 OTOG =.) Goo 
Metre ... ac, i 262700 2 Be BOOL Nl phe 1 003-O" ... EOh00G 
Decametre Bis a BOs Or toe Leics) Meh EOrO36' tts; 3  GlooG 
Hectometre 9S 7 O70 cites s seRigkay xe) 100369 Gi=2..v) 062 
Kilometre 7 ene SOS FONT GO! 8. 2280" SOG vs. 1003°633) 0. er er 


CUBIC, OR MEASURES OF CAPACITY (UNIT LITRE). 


Equal to Cubic inches. Cubic feet. Pints. Gallons. 
Millilitre, or cubic centimetre G00. %6'600:.. O'OO1 0°000 
Centilitre, ro cubic centimetres OOIGU2ee= G00. vi O'OI7 0°002 
Decilitre, too cubic centimetres GriO2 8 o. O'603) 23 o'176 0°022 
Litre, or cubic decimetre ay GTO25. 0. [POs s [hc 1°760 0°220 
Decalitre, cr centistere ses NOYO'270 5. CIS DSP wo Gop ite i: 2°200 
Hectolitre, or decistere rece OTO2 ORY o 4. e530 ote ey OO 22°009 
Kilolitre, or stere, or cub. met. 6io2""ast ~.& 35°316 ... 1760°773 - 220°096 


MEASURES OF WEIGHT (UNIT GRAMME). 


Equal te Grains. Avoirdupois lb. Cwt.=r112lb. Tons— 20 cwt 
Milligramme ... O'OIS ne 0°000 oe 0°000 00000 
Centigramme ie O'154 wtaie 0°000 atic OOOO) manera 0°0000 
Decigramme ... 1°543 ae 0°000 ae 0'000 a 00000 
Gramme we 15°432 soy B'OG2) eA 0000 “an 0°0000 
Decagramme ... 154°323 ‘t¢ 0°022 sad 07000 ies 0’0000 
Hectogramme ... 1543°234 2a. 0°220 oy, O°OOI 1 0°0000 
Kilogramme ... 15432°348 Pe 2°204 be O'OIg ee 0’0009 


SQUARE, OR SURFACE MEASURE. 


Equal to Square feet. Square yards. 
Square Metre 4) tae an 10°7643 ae a. I°196 
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The Metric System of Weights and Measures, which, as 
plainly demonstrated in the preceding pages, is logically symmetri- 
cal, now forms the usual standard in the following countries :— 


*Argentine Republic. Egypt. *Peru. 
Austro-Hungary. France. Portugal. 
Belgium. German Empire. t+tRoumania. 

* Bolivia. + Greece. Servia. 

* Brazil. Holland. *Spain. 

*Chile, Italy. Sweden. 

*Colombia. * Mexico. 

Denmark. Norway. 


The following countries have not adopted the Metric 

System :— 

Canapa.—The legal Weights and Measures are the Imperial yard, Im- 
perial pound avoirdupois, Imperial gallon, and the Imperial 
bushel. By Act 42 Vict., cap. 16, the British hundredweight of 
112 pounds and the ton of 2,240 pounds were abolished, and the 
hundredweight was declared to be 100 pounds, and the ton 2,000 
pounds avoirdupois as in United States, but sometimes contracts 
stipulate for the British weights. 

CHINA. 


Weights—io Ch’ien... = 1 Liang (Tael)=1°333 oz. avoirdupois or 
37°78 grammes 


16 Liang ... = 1 Kin (Cattv)=1°333 lbs. avoirdupois or 
604°53 grammes. 
too Chin = 1 Tan (Picul)=133°333° lbs: Yavomdupors 


or 60°453 kilogrammes. 
4 0zs.=3 taels; 1 lb.=% catty or 12 facil) aegen eee 
catties; 1 ton=16 piculs 80 catties. 


*QOld Spanish measures also occasionally used are :— 
Onza = I1'OI4 ounce avoirdupois. 
Libra 1014 lb. avoirdupois. 
Quintal _=101'44 |b. avoirdupois. 
Arroba (of 25 libras) 25°36 lb. avoirdupois. 
Arroba of Wine 6°70 Imperial gallons. 
Gallon o°74 Imperial gallon. 
Vara 0927 yard. 
Square Vara o°859 square yard. 


Voi i tl Ue it 


+ Turkish measures are also in use :— 
Oke of 410 drams 2°8283 lbs. avoirdupois. 
Almud 1151 Imperial gallons. 
Kileh 0'9120 Imperial gallon. 
44 okes = 1 Cantar = 124°3616 lbs. avoirdupois. 
39°6263 okes I cart. 
180 okes = 1 Tcheke = 50909, pounds.’ 
1 kileh = 20 okes 0°36 Imperial quarter. 
816 kilehs 100 Imperial quarters. 


ee RS a en | 
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CHuina—continued. 


Capacity—i1o Ko 


II 


Sheng (pint)=1°031 litre 

Tou (peck)=10°31 litre (holding 
from 64 to 10 Kin of rice and 
measuring from 1°13 to 1°63 
gallon) 


1o Sheng... 


| 
= 


Commodities, even liquids, such as oil, spirits, etc., are commonly 


bought and sold by weight. 


Length—1o Fen a Meee or bs Wi nen) 
TOUS UT sow ... = 1 Chi’h (foot)=14'1 English inches 
by treaty 
erovChi ho eat Chang tr iterg sin. (145 ine DY 
treaty) 
Ty Li aed} = 4 English mile (about) 


The mow, the unit of Rene, is almost exactly one-sixth of 


an acre. 


In the tariff settled by treaty between Great Britain and China, 


the Chi’h of 14 7, English inches has been adopted as the 
legal standard. The standards of weight and length vary all 
over the Empire, the Chi’h ranging from g to 16 English 
inches, and the Chang (=10 Chi’h) in proportion; at the 
treaty ports, the use of foreign treaty standard of Chi’h and 
Chang is common. 


In October, 1907, a decree for uniform weights and measures was 


issued, making the K’up’ing or Treasury Scale the standard 
weight. The K’up’ing tael or ounce weighs 575°64 grains. 
The Haikwan tael weighs 581°47 grains. 


Inp1A.—The Maund of Bengal, 


40 Seers ot .. = 822Ibs. avoirdupois 
bie Maund of Madras © 0 =" 25° 3; “ (nearly) 
win. Ola ak ... = 180 grains troy 
oy) PAXUZ OF Beat ae" 30 inches 


An Act to provide for the adoption of an uniform system of weights 


and measures was passed in 1871. The Act orders: ‘‘ Art. 2. 
The primary standard of weight shall be called a seer, and 
shall be a weight of metal in the possession of the Government 
of India, equal, when weighed in a vacuum, to the weight 
known in France as the kilogramme=2'205 Ibs. avoirdupois.”’ 
‘“ Art. 3. The units of weight and measures of capacity shall 
be, for weights, the said seer; for measures of capacity, a 
measure containing one such seer of water at its maximum 
density, weighed in a vacuum. Unless it be otherwise 
ordered, the sub-divisions of all such weights and measures of 
capacity shall be expressed in decimal parts.’? This Act, how- 
ever, has never been in operation. 
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Japan.—The Mommeé .... .. = 2°11 drams or 2°45 sdwtsomaco 
mommé=1 lb. avoirdu- 
pois 

The Kin (Catty)=160 mommé= _~—_1°322.—=Ss Ib. = avoirdupois (0°266 


mommé=1 gramme) or 
1'60 Ibs. troy 


j.-Picul (100 kin) 7a, =) 132 27,.1Ds; 
», Kwan=1,000 mommé... = 8'261 lbs. avoirdupois or 10°04 lbs. 
troy 
»» Shaku : hte ‘994 foot (3°3 shuku=1 metre) 
3. wUjira Shaky 2. Ye i Peso thet 
apres eee ie ne ==) (a IGg apehes 
» Ken=6 Shaku ... ih a Oe et as 
yu JOSioO hake yee hia San |  Oageteet 
yy DO Goren, + = 357°916 feet, or about > mile 
5 Ete=eO CH ae ae Be, eee res 
7 INE. (marige) 73 nee S3) il Es pale 
», Ri (square) i, 6 = §°9552 square miles 
, “ChoS1ettan <4;,. Sty Uio*ae acres 
5, Koku, Liquid=10 Tost 100 Sho=39°7033 gallons 
», Koku, Dry bs =  4'9629 bushels 
», Koku (capacity of reese) =! 5 ytton 
jo 1 on Liguid AN ia =! ' 39703) Gallons 
oO, Ie tae iis =>. a OSawHIeeR 
Russi4..—1 Verst (S00 sajénes)... = 3,500 feet, or two-thirds of a statute 
mile 
I Sajéne (3 arshins)... in. reel Peet 
1 Arshin (16 vershok) iLbgiasomehes , 
I Square Verst or -» = 0°43941 square mile 
1 Dessiatine ... : =  2°69972 acres 
1 Pound (96 aloinike 243 lot) = of a pound or 14°4 ounces 
1 Pood (40 pounds) ... ... = 36°113 Ibs. =0°32244 ‘Cwhlsor eee 
poods = 1°6121_ tons. Baltic 
Freight is usually quoted per ton 
of 62 poods 
1 Vedro (8 shtoffs) ... +. 92: [mpertal:galloms 
1 Chetvert (8 chetveriks) ... = 5-77 Imperial bushels or 46°2 gals. 


UNITED STATES.—British fei gts and measures are usually employed, 
but the old Winchester gallon and bushel are used instead of 
the new or Imperial standards. Different States have a legal 
standard for bushels of certain articles, such as grain and 
potatoes, varying from 60 lbs. for wheat to 32 for oats. 


Wine gallon ... i ws Mae O° 33735! Sallon 
Ale gallon ae i PETG RS 
Bushel . tic ie ... = 0°9692 Imperial bushel 


ore of the British cwt. a cental, of 100 Ibs., is used. 1 ton= 
2,000 Ibs., except coal, which is usually 2,240 lbs. wholesale. 
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CONCISE TABLES OF CONTINENTAL MONIES. 


(Extracted by permission from Bradshaw's Continental Guide.) 


(1) A Concise TaBLe or Foreicn Monies, REDUCED FROM ENG- 
LISH INTO THE CURRENCY OF OTHER COUNTRIES AT PAR. 


{ 


France, 

Italy, United Austria Russia 
England. Belgium, | Germany, | Holland. States. in Notes. | in Notes. 

Switzer- 

land. 
Prise oO. re;Cts, luMike Piso, (9 Fle Cts." 1) Dols. Cts. Kronen: | Roubles. 
0 o of O 052 O 04 O 02 O OI “O4 ‘ol 
ae O 104 o 08 -O 05 0 02 08 03 
e702 0 208 0 17 o 10 O O4 “18 ‘07 
OCL0:) 3 O 312 O 25 0 15 o 06 *26 ‘IO 
Qutb 4 oO 416 O33 oO 20 o 08 38 I4 
oa «aa O 520 O 42 O 25 G10 48 18 
O 0". 46 O 625 Oo 50 O 30 Our2 *56 “21 
Grea: | 7 oO 729 o 58 O 35 O 14 66 25 
D400 73 0 833 0 67 0 40 oO 16 -76 28 
O02 9 0.937 0 75 O 45 o 18 *86 32 
o O10 I 040 o 84 0 50 0 20 96 +36 
Pipe a es I 144 O 92 0 55 0-23 1'O4 39 
OFT AE O Tow ecayy Tee.O o 60 0 25 1°20 "47 
O20 2 50 ae HO I 20 Oo 50 2°40 "95 
Oi, 3 3-895 2 <0 t 80 Cees 3°60 $42 
oy leas 5 fe) fA 30 2 40 the O 4°80 1°90 
re iegees des 6 25 5 0 BenG I 25 6: 2°37 
On nO=50 7 50 re 3 60 I 50 7-20 2°85 
SE ee S75 7 ® 4 20 175 8-40 3°32 
a Sige. ean 8 HO) oO, SS 40 4 80 BLAS, 9°60 3°80 
SO 22:0 LE <25 g 40 5 40 PaO 10°80 4°27 
Ore 6 i2-° 50 10 Oo 6 .O 2250 12° 4°75 
OT HO 5 Tine O 6 60 Als 13°20 5°22 
O12. 0 14-0 12.0 720 SAO T4°40 5°70 
6-13" 6 16-25 : ic WSS: 7 80 3°25 15°60 6°17 
O~LA> “oO 1750. 14-0 8 40 3 50 16°80 6°65 
O15, 0 ISUS75 15 0 GtG 3.75 18> GX2 
016.0 20 Tas. hOuO g 60 Ama 19°20 7°60 
CLE? -@ BIOS 7-0 IO 20 425 20°40 8-07 
@. Fa. iO 22.) 50 18 o 10 80 4 50 21°60 8°55 
G 10:0 ae a 9,10 II 40 A 75 22°80 9°02 
| es ae oneteO 20:0 £20) © 5 oO 24 9°40 
2 Gr =o 50 oO 40 O 2470 Io O 48 18-80 
SOT ED 75 fe) 60 Oo AG 5G 15 Oo 72 28°20 
ANEO™.t0 LOO hI 80 0 48 oOo 2GV= 0 g6 37°60 
5 ONO 125 O TOO! 0 60 Oo 2s. O: 120 47° 
Om 0. 2 O 150 oO TZO0NnO PNG: 2OEO 144 56°40 
yoke er”) 175 fe) 140 O 84 Oo a5 <0 168: 65°80 
SiOmO 200 O I60 oO 96 Oo 4C.' 0 102" 75°20 
9~ 0250 225 fa) 180 Oo 108 o AO 21" 84-60 
Io oO O 250.) 0 200 O 1Z0= 0 bias ©. 240° 94 
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FOREIGN AND COLONIAL MONIES WITH APPROXIMATE 
VALUE IN BRITISH CURRENCY. 


ARGENTINE REPuBLIC.—-Gold coin, 5 dollars. Silver coins, 1 dollar 
and 50, 20, and 10 centavos. Bronze coins, 2 and 1 
centavos. Nickel coins, 20, 10, and 5 centavos. Silver 
dollar or peso=4s. Money in circulation is chiefly paper, 
being converted at 44 cents gold to dollar=ts. gd. Gold 
dollar = 4s. 


AUSTRALIA.—The same as in Great Britain. 


Austria-HunGcary.—Gold coins, 100 krone= £4 3s. 4d.; 20 krone 
= 16s. 8d. ; 10 krone=8s. 4d. ; Single ducat=11 crowns 29 
heller=9s. 4$d. Silver coin, 1 krone=1oo heller=half 
gulden old coinage = trod. Exchange about 24 krone to £. 
Silver gulden or florins (about 12=4)=100 kreutzer con- 
tinue to be legal tender. Nickel, 20 heller=ro kreutzer of 
old coinage=2d., to heller=5 kreutzer of old coinage= 1d. 
Bronze, 2 heller=1 kreutzer=d., 1 heller=4 kreutzer= 
thd. 


BELGIUM.—The same as France. 


BOLIVIA.—I00 centavos=1 boliviano (paper)=about 1s. 7d., or 
12} bolivianos to £. Coins in circulation are—silver, 50, 
39, 20, and Io centavos; nickel, 10 and 5 centavos, and 
English gold coin. Currency principally paper. 


BraziL.—Currency paper, worth ts. 44d. per milreis (1,000 reis) 
or nearly 15 milrei= £1. Silver coinage of 2, 1, and 3 
milreis pieces in circulation. 


British Honpuras.—100 centavos=1 dollar (gold)=4s. 14d. 
British sovereign (=$4°86) and half sovereign, and U.S. 
gold coins legal. Silver coins—s, 10, 25 and 50 cents legal 
tender to $10. Bronze—1z cent legal tender to 50 cents. 


BuLGAria.—Lev (=franc) =100 stotinki=g$d. (stotinka= 
centime). Gold coins, 10 and 20 leva, but foreign 10 and 
20 franc pieces principally in circulation. Silver, 4, ae 
and 5 leva. Nickel, 2}, 5, 10, 20 stotinki. Bronze, 1, 2 


d 
5, 10 stotinki. 


CANADA.—-1 cent.=}d. 100 cents=1 dollar=about 4s. 14d. 4 
dollars 863 cents= £ sterling. U.S. gold coins also legal. 
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Cuit1.—Gold coins, 20 (colon or condor), 10 (doubloon), and 5 
(escudo) peso pieces. Silver coins, 1 peso and 4, #5, and } 
of a peso. Bronze coins, 4, 1, 2 and 24 centavo pieces. 
Currency is paper-—the peso or dollar=about 1od. The 
restoration of the gold currency is projected under a cur- 
rency law which was to take effect in 1910, but has been 
deferred until 1915. Gold peso=1s. 6d. English sover- 
eign has a legal value of 134 pesos gold. 


_ CHINA.—1,220 (about) cash=1 haikwan (or customs) tael= about 
2s. 84d. About 35 cash=1d. A coin recently issued is 
the ‘“ hundredth of a dollar’’ worth about ,% of 1d. Silver 
dollar of same value as Japanese silver yen, is also current. 
At Hong Kong the dollar (1,000 cash)=about 1s. 11d. and 
at Shanghai about 2s. 8d. In October, 1908, an Imperial 
Edict decreed the establishment of a uniform Tael currency 
—unit silver tael to have a value of between 30d. and q4od. 


CocHIN CHINA.—5 sapéques or cash=1 cent.; 100 cents.=1 
dollar=about 2s. 


CoLomMBIA.—100 centavos=1 peso or dollar gold—nominal value 
4s. Gold coins, 1, 24 and 5 dollars. Silver coins, real, 
peseta, half-dollar and dollar. Very few coins are in cir- 
culation, the currency being principally paper, subject to 
considerable fluctuation. At the legal rate the paper peso= 
1 centavo gold, or $500= £1. 


DENMARK.—100 ore=1 krone=1s. 1¢d. 18 kroner 19 ore=4 
sterling. Gold coins of 20 kroners and 10 kroners. Silver, 
2 kroner (rigsdaler), 1 krone and 25 ore. 


EGypt.—g71 piastres=4 sterling. 100 piastres, or 1,000 mil- 
liemes= 4 Egyptian (gold)= 41 os. 64d. Gold circulating 
is almost exclusively English. 10 milliemes=1 piastre= 
about 24d. Gold piece of 20 francs=about 77 pliastres. 
Silver coins, 1, 2, 5, 10 and 20 piastres; legal tender to 


2 MOCe 


ERITREA.—1 tallero=5 Italian lire. Silver coins, 1, 2, 5 talleros. 


FRANCE.—100 centimes=1 franc=94d. 20 franc piece (Louis or 
Napoleon)=15s.10d. About 25 francs 25 centimes= ¥ ster- 
ling. Gold coins of 5, 10, 20, 50, and 100 francs. Silver 
coins, 20 centimes, 4, 1, 2, and 5 franc pieces. Nickel 
coin, 25 centimes. Bronze coins, 1, 2, 5, and 10 centimes. 
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GERMAN EmpirE.—1o00 pfennig=1 mark=about 1s. About 
20°45 m.=¥ sterling. Gold coins, 20 (doppel-krone), 10 
(krone), and 5 (half-krone) marks. Silver coins, 1,-2.3, 
and 5 marks and 50 pfennige. Thaler=3 marks=—2s. 11d. 
Nickel coins, 20, 10, and 5 pfennige. Bronze coins, 1 and 
2 pfennige. 


GREECE.—100 lepta=1 drachma paper=od. 27 drachme 30 


lepta= £1 or about 108 drachme per 100 fes. Foreign 
gold coins in circulation. 


HoLianp.—100 cents=1 guilder or florin=1s. 8d. 12 guilders 
10 cents= sterling. Gold coins, 10 florins (16s.). Silver 
coins, 24 guilders (rijksdaaler), 1 guilder, 4 guilder and 25 
cents. 


InpIA.—4,1=15 rupees. 16 annas=1 rupee=Is. 4d. 3 pie=1 
pice, 12 pie=1 anna=1d. Lac of rupees=s00,000. Crore 
of rupees = 10,000,000. 


ITaALy.—100 centesimi=1 lira=g}d. About 25 lire 4o centesimi= £1 
sterling. Gold coins, 100, 50, 20, and 10 lire. _ Silver coins, 
5, 2, andi lira. Nickel coin, 20 centesimi. Bronze coins, 
I, 2, 5, and 10 centesimi. 


ITALIAN SOMALILAND.—Rupia, valwe L. It. 168 (=£y; ster.). 
Silver coins, 1 rupia, $ rupia, + rupia. Bronze coins, 
1 besa (value L. It. o'0168), 2 besas, 4 besas. 1 rupia 
is equal to 100 besas. 


JAPAN.—io0 rin=1 sen=4d., 100 sen=1 yen or dollar—2s. odd. 
Gold coins, 5, 10, and 20 yen. Silver coins, 10, 20, and 
50 sen. Nickel coin, 5 sen. Bronze coins, 1 sen and 5 rin. 
The unit of account is the gold yen. 


Lygsia.—The same currency as in Italy. 


MeExico.—100 centavos=1 dollar or peso (silver) =2s. odd. 


Norway.—1oo0 ore=1 kroner=1s. 14d. Gold coins, 10 and 20. 


kroners. Exchange 1819 krone=£ sterling. Paper 
money principally used; least value, 5 kroner. Below this 
amount, silver and copper coins. 


PORTUGAL.—I00 reis=1 teston=4d. 1,000 reis=1_ milreis. 
Paper milreis=about qs. 1d. Gold coins, 1, 2, 5, and 1o 
milreis. Currency, principally paper. | Conto=1,000 


milreis. In the Azores, 1 milrei=3s. 64d. 


: 
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ROUMANIA.—1 leu=100 bani=about g$d. Gold coins, 5, 10, and 

20 lei. Silver, 1 leu, 2 and 5 lei. Nickel, 5, 10 and 20 bani. 


Russia.—100 copecks=1 rouble. Silver or paper rouble=2s. 14d. 
Gold coins—r1s5 roubles (imperial), 10 roubles, 7’50 roubles 
(half-imperial), 5 roubles. 15 paper roubles=1o roubles 
gald=roughly 1 guinea. Currency principally paper. 


Servia.—Dinar=1 franc=o}d. Gold coins, 10 and 20 dinars. 
Silver, $4, 1, 2, 5 dinars. Bronze, 5 and Io paras. Nickel, 
5, 10, 20 paras. | 

SpaInN.—1I00 centimos=1 peseta—about 26°70 pesetas to the 4 
sterling. Gold coins are 20, 10 and 5 peseta pieces. Silver 
coins, I and 5 pesetas. 

Srrairs SETTLEMENT AND Matay Srates.—Gold dollar=2s. 4d. 
Silver coins—so, 20, 10 and 5 cent pieces—are legal tender 
to 2 dollars, but $ dollar is unlimited tender. Copper coins 
—1, } and } cents—are legal tender to 1 dollar. 


Swrpren._-Krona of 100 ore=1s. 13d. or 1819 kr. to the 41. 
Gold little used. Currency for 5 kr. or more mostly paper. 


TuRKEY.—40 paras=1 piastre=2}d. nearly. 100 piastres=1 lira 


turca or gold medjidie=18s. 109} pias=41. © Purse, 
sometimes used in accounts= 500 piastres or 5 liras and is 
calculated= £4 10s. od. Value of piastre varies in 


different parts of the Turkish Dominions. In Syria, I 
Turkish £=130 local piastres and £1 = 1434 local piastres. 


Unitep StaTtES.—1 cent =about $d., roo cents=1 dollar=4s. 14d. 
4 dols. 87 cents=% sterling. Gold coins, 24 dollar piece, 
half eagle (5 dollars), 1 eagle (10 dollars), 1 double eagle 
(20 dollars). 

Urucuay.—100 centavos=1 dollar (gold)=about 4s. 3d., or 
$4:70=4. Only foreign gold coins (which are legal 
tender) are in circulation. Silver coins, 10, 20 and 50 cents. 
and 1 dollar. Nickel, 1, 2 and 5 cents. 


VENEZUELA.—Medio=about 24d. ; real=about 5d. Monetary unit 
is silver bolivar=about g$d., or t franc, or 25°25 bols. to 
the 4. Exchange fluctuates slightly from the par, but 
25°25 bols. to the 4 should be taken as a_ basis. 
Currency is based on gold standard—no paper in cir- 
culation. Coins are gold, silver and nickel, but principal 
coin is silver dollar of 5 bols. known as ‘“‘ peso fuerte ”’ or 
simply ‘‘ fuerte.”’ 
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THERMOMETRICAL AND BAROMETRICAL TABLE. 


a 


THERMOMETERS. BAROMETER. 
Réaumur. |Centigrade.| Fahrenheit. Millim. Inches. 
’ ’ 715.) = seG5 
80 100 212° WATER Bois (when the bar. 720 = 28°35 
is at 30 inch = 760 mm.) 725 = 2854 
76 95 203 pha ee 
72 go 194 es = 2923 | 
68 - 85 185 745° => 2933 
= 20 - 
a ee es 735 = 29°73 
62°7 78°3 173 Alcohol boils (when the bar. 760 = 29°92 
is at 30 inch = 760 mm.) 465 => B0*r2 
60 75 167 a a ate 
56 70 158 480. o=\" 40:98 
85° = 40°6r 
52 65 149 7 
O° + Se aE 
48 60 140 . : 
44 path 
ei , ‘ Inches. Millim., 
43 53 127 Tallow melts. 31 ) = ier 
40 50 122 30 = faa 
36 45 113 28 ee ee 
32 40 104 297 = 685°8 
30°2 37°8 100 ~—s- Fever heat commences. Inieveneanee 
29°3 36°7 98 Blood heat. heights, to be added 
28 to above. 
sm a Millim. Inches, 
24 30 86 I = °039 
20 25 77, Summer heat. PEM eg EE)? 
3. 7a ee 
19 24 76 4 = "158 
16 20 68 5: “te eee 
EZ 15 59 Temperate. Inches! Millim. 
be) 50 Temperature of spring water. OL et Seas 
4 > 4I aie i, oy 
fe) o 32 WATER FREEZEs, o4 = 07 
eo — 2 ‘O25 = I12°7 
i : 06" "Serr se 
8 eke 14 o7- = 17:8 
av. Pape 5 08 = 203 
—14°4 —18 o ZERO (Fahrenheit). O° gee ees 


Eee 


j 

BAROMETER.—The weather glass and rainfall in France are ; 
measured by the millimétre=1-1000th of a métre = ‘0394 inches= i 
4-10oth of an inch. | 


THERMOMETER TaBLE.—On the Continent thermometers are ‘I 
frequently graded for both Centigrade and Réaumur. 7 
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TEMPERATURE CONVERSION TABLES. 


(By permission of the Proprietors of the Electrician.) 


For CONVERTING TEMPERATURES CENT. TO FAHR. 


2G; cals ek Si het Ss AG na 3) fh & nt 
fo) + 32°0 33 QI*4 66 150°8 99 210°2 
+1 33°8 34 93°2 67 T5200 100 212*0 
2 35°6 35 95°0 68 154°4 105 221°0 
3 37°4 36 96°8 69 156°2 110 230°0 
4 39°2 37 98°6 70 1580 115 239°0 
5 41°0 38 100*4 7X 159°8 120 2480 
6 42°8 39 102°2 72 161°6 125 257°0 
7. 44°6 40 104°0 73 163°4 130 266:0 
8 46°4 41 105°8 74 165°2 135 275°0 
9 48-2 42 107°6 75 167°0 140 2840 
10 50°0 43 109°4 76 168°8 145 2930 
II 51°8 44 TII-2 a, 170°6 150 302°0 
12 53°6 45 I1I3°'0 78 172°4 155 3ILo 
13 55°4 46 114°8 79 174°2 160 320°0 
14 57°2 47 116°6 80 176°0 165 329°0 
15 59°0 48 118-4 81 177°8 170 338°0 
16 60°8 49 I20°2 82 179°6 175 347°0 
17 62°6 50 122°0 83 1814 18c 356°0 
18 64°4 51 123°8 84 183°2 185 365°0 
19 66°2 2 125°6 85 185:0 190 374°0 
20 68-0 53 127°4 86 186°8 195 383°0 
ai 69:8 54 129°2 87 188-6 200 392°0 
22 7X°6 55 I131I°0 88 190°4 210 4100 
23 73°4 56 132°8 89 192°2 220 428-0 
24 75°2 a7 134°6 go 194°0 230 446-0 
25 77°O 58 136°4 QI 195°8 240 464°0 
26 78°8 59 138-2 92 197°6 250 482°0 
27 80-6 60 | 1400 93 199°4 260 5000 
28 82°4 61 141°8 94 20%°2 270 518-0 
z9 E4°2 62 143°6 95 2.03'0 280 536°0 
30 86-0 63 145'4 96 204°8 290 554°0 
31 87°8 64 147°2 97 206°6 300 572°0 
32 89°6 65 I49°0 98 208°4 
For CONVERTING TEMPERATURES FAHR. TO CENT. 
be) Se aC. ae 2G; °F wae. aa CG 
fo) —17°78 31 —o'56 62 16°67 93 33°89 
+1 e725 2 aa 63 17°23 94 34°45 
2 16°67 33 +0'56 64 17°78 95 35°00 
3 O° D1 34 7 Gt 65 18°34 96 35°50 
4 15°56 35 1°67 66 18°89 97 36°11 
5 15°00 36 2°23 67 19°45 98 36°67 
6 14°45 37 2°78 68 20°00 99 37°23 
a 13°90 38 3°34 69 20°56 mele) 37°78 
8 13°34 39 3°90 7O QUITE IOr 38°34 
9 F2°78 40 4°45 ZL 21°67 102 38°90 
10 12°23 4I 5°00 72 22°23 103 39°45 
II II°67 42 5°56 73 22°78 104 40°00 
12 TI°T1 43 6O*It 74 23°34 105 40°56 
13 10°56 44 6°67 75 23°90 106 4I°ll 
14 10*00 45 7°23 76 24°45 107 41°67 
15 9°45 46 97°78 WEG) 25°00 108 42°23 
16 8:89 47 8°34 78 25°50 10g 42°78 
17 8°34 48 8-89 79 26°12 II0 43°34 
18 7°78 49 9°45 80 26°67 Ill 43°90 
19 7°23 50 10°00 8r 27°23 112 44°45 
20 6°67 51 10°56 82 27°78 113 45°00 
21 6°11 52 LISTE 83 28°34 114 45°56 
22 5°56 53 II‘'67 84 28°89 II5 46°11 
23 5°00 54 12°23 85 29°45 116 46°67 
24 4°45 55 12°78 86 30°00 117 47°23 
25 3°90 56 13°34 87 30°55 118 47°78 
26 3°34 57 13°90 88 SLEL 119 48°34 
27 2°78 58 I4°45 89 31°67 120 48°90 
28 2°23 59 15°00 go 32°22 I2T 49°45 
29 1°67 60 15°56 gi 32°78 122 50:00 
30 Tell 61 IO*1I Q2 33°33 123 50°56 
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Z. See oe ee By: “6 gQWIO[LY-1e9 
sod sautjued 0} aytut-1e9 19d aoued 
gl. cece cece cee sensesesece eccee a] TW- 1e9 jod 
aoued 0} atjoWO[TYy-1v9 Jad seuT} Ua. 
ie ‘gas sod sosouIUeIso[Iy 0} Ss} 
Te Ee eee cs eynutw ted ‘sq JOO} 0} s}}UM 
gf ‘gas Jad saajewMmeIsO[Iy 0} “Gg “H 
BOO be tet ajnutu ted ‘sq[ 300} 0} ‘g “H 
gb Bate ecies asco aires Be PE niaca mctershe sem 0} ‘gH 
a3 EN ae eal SdIJIWIWIVASO[LY 0} SeT1o] vO 
immo ec ce cee SIIJIUIUIVISO[IY O} Sq] OOF 
Cel ae ee "SQ] JOO} 0} so nour sso[ly 
0A ae ey aaa SalJo]eo 0} SOIJOUIUULIASO]IY 
OOGa 2 ee: ‘Jy ‘Sap ‘sq 0} sotowUIeISO[Iy 
foo, 0 tettntestnteeses “J ‘Bap “sq] 0} sars0jeo 
Ge | tt eerertete es sallojed 0} ‘y “Sep ‘sq] 
COL: Stake soT]IWWeISO[IY 0} “YY ‘Sep “sq] 
7 “Sq] }00} 0} “Y “Sap ‘sqy 
of ee ARR ea IDE) a, ae sajnol 0} “Sq] 100} 
fo 5 em tau shategt ot 1. sajnol 0} sazjeWUUIeISO]Ly 
gbo1 sabninee Ps apele ceils sonol 01-4 ‘Sap ‘Sq] 
(961.4) zope se alate wig sajnofl 0} sali0jeo 
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Ss ae a “+ UBUIIaX) 0} So[puR. YSISuq 
z.01 Pas ip ass oi “5+ g190389 0} SoTPULO 
9.6 Men eitacaleiniare aes bois Saypued 0} S[a0I89 
1.0 assem Snide a auate wiainis/ae: tha 8'4)8'5°%.* cece youl ‘bs 
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SYNOPSIS OF UNITS. 
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Dimensions 
I.— FUNDAMENTAL. 


Length—Mass—Time L—M—T 


CC rrr 


II.— DERIVED MECHANICAL. 


mrea. <.4 re OP gs Wig is 
Volume sia =LXLXL Gr 
Velocity el Se = LT- 
Momentum ... =mass X velocity... LM T! 
Acceleration... A=velocity+time.. LT 
Force ... ... F=mass Xacceleration LM T? 
Work ... ... W=forceXlength . L2 Mrs 
Energy (kinetic) =% mass Xvelocity 2 L? MT? 


eee 


III.—DERIVED ELECTRO-STATIC. 


Quantity ae ..  @g=vQ=./force X distance 2 L3 M2 vf 
Current - Sa c=vl=quantity+time E74 Me ie 
Electro-motive Force 2, door : ° =e Tl 
Difference of Potential | em Works quantity pu ge oso 
Resistance ... sabe i F 2alesina anette force + current Lar 
PF 
Capacity - A k=v°K= quantity +electro-motive force L 
Sp. Ind. Capacity nies st =quantity+another quantity... ... | a numeral 
a ee 
1V.—DERIVED MAGNETIC. 
Strength of Pole.. - a 3 $ wet 
Guana of Mar notcay © | m= / force X distance ” i L* ‘ it 
Moment of a Magnet ... ml=strength of pole x length of ane L’ hie 
Intensity of Magnetisation I=moment of magnet+ volume Ly My Tl 
Magnetic Potential es = work-> strength of pole ... L*. Mer 
See 
V.— DERIVED ELECTRO-MAGNETIC. 
1 

Current se a C= © =intensity of field xlength L?'M?* FS 

; : 

nig 
Quantity <a. = Q= 4 =currentXtime=CT ... ae cee (we M2 
Electro-motive Force ) , | ‘ A 2 veka 
Difference of Potential) !=¢¥ =work+ quantity maple 
Resistance ... Kis R=rv’=electro-motive force+current L. T+ 
Capacity ne aes K= > = quantity + electro-motive force LT 
Sp. Ind. Capacity ... i = displacement-~- force... ves BE fee 33 
Self-induction, ort L.-ET _ energy _ HX(length)? L 
‘* Quadrant " te CG ate io C me 

ee ee eae 
Ratio of electro-magnetic to electro-static unit of quantity, v=3x10" | L T 


centimetres per second approximately. 


iat 
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INTERNATIONAL SYMBOLS. 


(The symbols given on p. 702 have been taken by special permission from 
the report of the International Electrotechnical Commission. Copies 
of this report may be obtained from the General Secretary, 28, Vic- 
toria Street, London, S.W.) 


RULES FOR QUANTITIES. 


(a) Instantaneous values of electrical quantities which vary with the 
time to be represented by small letters. In case of ambiguity, they may 
be followed by the subscript ‘‘ t.”’ 


(b) Virtual or constant values of electrical quantities to be repre- 
sented by capital letters. 


(c) Maximum values of periodic electrical and magnetic quantities 
to be represented by capital letters followed by the subscript ‘‘ m.”’ 


(d) In cases where it is desirable to distinguish between magnetic 
and electric quantities, constant or variable, magnetic quantities to be 
represented by capital letters of either script, heavy-faced or any special 
type. Script letters to be only employed for magnetic quantities. 


(e) Angles to be represented by small Greek letters. 


(f) Dimensionless and specific quantities to be represented, where- 
ever possible, by small Greek letters. 


The I.E.C. will recommend to the International Congress of the 
Applications of Electricity, to be held in San Francisco in 1915, the 
adoption of the name ‘‘ Siemens ”’ for the unit of conductance, denoted 
by G. 
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RULES FOR QUANTITIES—continued. 


Symbols recommended for the case in 
Name of Quantity Symbol which the principal symbol is not 
suitable 


Length oe ais “sn | Ll yin dimensional equations the 
Mass ... ce -- ree m ' capital letters, L, M, T, are 
Time .. tis sas eek t to be employed. 
Angles _ ses sities cel ons Mapeee 
Acceleration of gravity want g 
Work ‘ et. Ase A WwW 
Energy vik ie stag W U 
Power are P 9 
Efficiency n 
Number of turns in unit ee 
time : ws if Wn 
11. Temperature Centigrade ; t 
12. Tempe:ature absolute ae jb ® 
13. Period oe sat et 7 
14.29 /T . bee a | w 
13: Frequency : : | te 
16; chase displacement eo) p 
: ve 
I 


SOMNIAUAWHE 


17. E'ectromotive force 

18. Current 

1°. Resistance 

20. Resistivi'y 

21. Conductance 

22. Quantity of electricity 

23. Flux-density, electrostatic 
24. Capacity % 

25. Dielectric Sonstant! 

26. Self-inductance Re 

27. Mutual inductance... 

28. Reactance 

29. Impedance 

30. Reluctance .. 

31. Magnetic flux 

32. Flux-density, magnetic 
33. Magnetic field ee 
34. Intensity of Magnetisation | 
35. Permeability cas | 
36. Susceptibility oe 


Peer 


| Script, heavy-faced, or 
special type. 


SEN DTW GONE a QHOOr D 
peur ee 


> 
P= 


* A symbol for the second column is to be supplied by the Austrian and 
German Committees jointly and inserted without further discussion by the 
jhe ee Ge 

+ This symbol will be omitted if the Austrian and German Committees 
agree to do so. 

+A symbol for the second column is to be supplied by the Austrian and 
German Committees jointly and inserted without further discussion by the 
[est oh ea 


The symbols 13, 14, 20, 23, 25, 27 to 31 are not so far accepted in Germany. 
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SYNOPSIS OF PRACTICAL UNITS. 


> (Symbols to be employed only after numerical values.) 
a Value. 
Unit. e Name. Derivation. canst SA REA 
> 
Wn CATS. Equivalent. 

( ‘926 standard Daniell 
se ae Volt. Ampere Xohm. 10° | cell, or ‘697 standard 
Pe tOor (Clark cell 

a Ohm. | Absolute. Or (106°3 c.m. mercury, 
ance | Q) ee . ; 

4 sq. mm. section 
Current A Ampere. Absolute. 10! | I (14°4521 grm.) at 0°C. 

: ae 1:118 milligrammes of 
Quantity QO Coulomb. Ampere X second 10! |< silver deposited per 
second 
Capacity | F Farad. Coulomb-~+ volt TO" 
pan? Microfarad. | 1 millionth farad. 1027 125° nauts! oro DSUs. 
cable 
Power W Watt. Volt X ampere 10° ‘0013405 or ae h.-p. 
Work ) (| Volt x coulomb. i. ‘7373 ft.-lbs. 
oa | Joule. 
Heat ) { Amp.’ Xsec. Xohm. oS ‘238 calorie. 
Electro-magnetic 
Sel H Henry ; Volt x second } 10° energy stored in the 
induction ampere. 
system 


: Poosiscoual: 
The compound units are Volt Coulomb (VC), Watt-hour (WH), Volt- 
ampere (VA), Ampere-hour (AH), Milliampere (MA), Kilowatt (KW), Kilo. 
volt-ampere (K VA), Kilowatt-hour (KWH). 


PRACTICAL ELECTRIC UNITS. 
Resistance, R.—The Onm is equal to 10° C.G.S.* units of 


resistance. It has been agreed to take as the practical unit of 
resistance the resistance of a specified column of mercury (B.A. 
Committee on Electrical Standards, 1892; Report of Electrical 
Standards Committee of the Board of Trade, October 27th, 1892). 
This specified column of uniform cross-section is defined by its 
length, 106°3 cm. at 0° C., and its mass, 14°4521 grammes. If 
the mass of 1 cc. of water at 4° C. be 1 gramme, the area of the 
cross-section of such a column will be 1 sq. mm. Thus 1 ohm 
is the resistance of a column of mercury at 0° C. 1474521 grammes 
in mass, and 106°3 cm. in length. Tor industrial purposes stan- 
dards in solid metal having the same resistance as this specified 
column are made and deposited at the Board of Trade and else- 
where. These standards are from time to time compared together, 
and have their values redetermined in terms of a mercury column. 
To obtain the relation between resistances measured in B.A. 
units, and resistances measured in ohms, we have— 
1 B.A. unit= ‘9866 ohm. 
I ohm = 1'01358 B.A. Units. 


* Electro-magnetic system. 
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Thus, to reduce B.A. units to ohms, we have to multiply by 
‘9866 (i.e., deduct 1°34 per cent.). German silver coils having a 
temperature coefficient of resistance of ‘044 per cent. per 19 C., 
adjusted to be B.A. units at 0° C., become ohms at 3095 C. 
Platinum silver coils, having a temperature coefficient of ‘028 per 
cent. per 19 C., adjusted to be B.A. units at 0°, become ohms at 
47°°8 C, 

The MEGoHM=one million ohms. 

The MicrouM=one millionth ohm. 

The Specific Resistance of Mercury is thus ‘9407 x 10—* onms 
=94'07 microhms, 

The Legal Ohm of the Paris Congress, April, 1884, now 
superseded by the above B.O.T. ohm, is defined as the resistance 
of a column of mercury 106 cm. long, and 1 sq. mm. section at 
0° C, 

ELECTRO-MOTIVE Force, E.—The Vottr is equal to ro? 
C.G.S.* units of electro-motive force. The E.M.F. of a Clark 
cell at 15°C. is 1°434 volts. (See B.O.T. Report.) Electro- 
motive force is equivalent to the difference of potential between 
two points. The VoLrT is the electro-motive force which maintains 
a current of 1 ampére in a conductor whose resistance is the ohm. 

CurRENT, I.—The Ampére is the current, of which the abso- 
lute measurement is 10-' C.G.S.* units. 

One ampére decomposes ‘00009324 gramme of water (H,O) 
per second, or deposits 17118 milligrms. of silver per sec. = 4'025 
grms. per hour. 

The MILLIAMPERE=;,54,5 of an ampére. 


Quantity, Q.—The Coutomp is equal to 10-1 C.G.S.* units 


of quantity. It is the quantity of electricity conveyed by an 
ampere in a second. ‘ 

Capacity, K.—The Farap 1s equal to 10o-° C.G.S.* units of 
capacity. It is the capacity defined by the condition that a 
coulomb charges it to the potential of a volt. 

The Microrarap, mfd.=10-" C.G.S.* units of capacity, or 
one-millionth of a Farad. 

SELF-InpucTion, L,.—The Seconm,t Quadrant or Henry is 
equal to 10° centimetres or earth’s quadrant. 

Power, P,,.—The Watr is equal. to 10° C.G.5). =e 
power. It is the power conveyed by a current of an ampére 


* Electro-magnetic system. 


t The ‘‘secohm ’’ and “‘ quadrant”? were the terms used for self-induction 
until the “‘ Henry ”’ was officially adopted. 
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through a conductor whose ends differ in potential by a volt ; or, 
in other words, the rate of doing work when an ampére passes 
through an ohm, and it is equal to 10” ergs per second, or a Joule 
per second (-1, of a H.P.). 


. Exl=I?x R=E?—R=Watts, 
Exh 2b xR E? 


BDC see et aoe, 
746 746 746R 


= Horse-power. 

The Board of Trade Commercial Unit is 1,000 volt-ampére- 
hours or 1,000 Watt-hours ; 10 ampéres at roo volts an hour=one 
B.T. unit, or equal to 1°34 H.P. working for one hour. 

Hear or Work, Wy.—-The Jou.e is equal to 107 C.G.5.* 
units of work or ergs. It is the work done, or heat generated by 
a Watt in a second—i.e., the work done or heat generated in a 
second by an ampére flowing through the resistance of an ohm, or 
the heat generated by a Coulomb running down through a differ- 
ence of potential of 1 volt. It is therefore the amount of heat 
equivalent to 107 ergs. Assuming Joule’s equivalent = 41,890,000 
ergs, it is the heat necessary to raise ‘24 gramme of water 1° C. 

oH Moth ae Telit 1 ee ©) foules. 

And since 1 H.P.=550 ft.-lbs. per second, 

W = 33¢ E Q="7373 E Q ft.-lb. 


HEAT UNITS. 


Heat Unirs.—The French unit of heat is the quantity of heat 
required to raise 1 gramme mass of water, from 4° (temperature 
of maximum density) to 5° Cent.=1 gramme degree Cent. = 
00397 British heat unit. The kilogramme degree Cent. in 
engineering is called the CaLoriE. It is=3°968 British units of 
heat (2. th. U.)- 

The BririsH THERMAL Unit is the amount of heat required to 
‘raise 1 pound of water, from 60° Fah. to 61°=1 pound degree 
Fah. =0°2519 calories. 

JouLe’s EQuivaLentT,* J, is the amount of ENERGY equivalent 
to a Unit or Heat. Then, for 

1 g.-deg. Cent., J=41°89 x 10°, say 42 x 10° ergs. 
1 Calorie J= 41°89 x 10°, say 42 x 10° ergs. 
1 lb.-deg. Cent., J= 1°92 x 107° ergs, or 1,400 ft.-lbs. 
1 lb.-deg. Fah., J= 1°07x 10" ergs, or 778 ft.-lbs. 
*See Science Abstracts, vol. ii., p. 611, for Rowland’s, Griffith’s, 
Schuster’s, or the latest values for J. 
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Tue HEAT GENERATED in time, T, by a current, I, through a 
wire of resistance, R, is 
ie pte 
? J J 
where J=42 x10 and I, R, and E are expressed either in abso- 
lute electro-magnetic or electro-static units, and T in seconds. 


For practical use, when I is ampéres, R ohms, E volts, and 
T secs., the heat generated in time T=I? R T xX 0°24; Or 0°24 
-E IT calories. Or, ‘ooo9 E I T British units. 


RELATION BETWEEN SPARKING DISTANCES AND 
IMPRESSED VOLTAGE. 


In the Standardisation Rules of the American Institute of 
Electrical Engineers, the following table of sparking distances in 
air between opposed sharp needle points for various effective 
sinusoidal voltages is given :— 
EE EES 


Kilovolts Inches Kilovolts Inches Kilovolts | Inches 
sq. root of sparking sq. root of sparking Sq. root of | sparking 
mean sq. distance. mean sq. distance. mean sq. distance. 
5 | 0'225 80 ra 200 «| 20°25 
Io / 0°47 90 8-35 210 21°30 
1S 0°725 100 9°6 220 | 22°35 
20 I‘o IIo I0'75 230 _ 23°40 
25 | I°3 120 Ir85 240 24°45 
30 1°625 130 I2‘90 250 25°50 
35 2°0 140 13°95 260 26°50 
40 2°45 150 15'0 270 27°50 
45 2°95 160 16'5 280 28'50 
50 3°55 170 | I7'IO 290 29°50 
60 4°65 180 18°15 300 30°50 
70 "5°85 190 19°20 


Recent tests show that needle-point gaps are not reliable 
above 100,000 volts. A sphere gap voltmeter is récommended by 
S. W. Farnsworth and C. L. Fortescue (Proc.Am.Inst.E.E., 
Feb., 1913), and the tests made by the latter and L. W. Chubb 
give the following results :— 


Diam. of Spheres in C.M. Gap in C.M. Volts. 
25 2 60,000 
25 4 II2,000 
25 6 165,000 
50 8 215,000 
50 Io 260,000 
50 14 350,000 
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SPECIFIC INDUCTIVE CAPACITIES. 


(By permission of the Proprietors of the Electrician.) 

The specific inductive capacity of a substance is the ratio of the capacity of a condenser when the 
plates are separated by this substance to the capacity of the same condenser when its plates are 
separated by air at about 760 mm. pressure—no change being made in the condenser except in the 
substitution of air for the substance in question. 

The determination of the specific inductive capacity of a substance does not admit of great 
accuracy on account of the phenomenon of absorption or soaking in of the charge which causes an 
apparent diminution * in the specific inductive capacity for charges of short duration as compared 
with those of long duration. The figures given in the following table should, therefore, only be 
regatded as approximately correct. 


Specific Induc- . 
Substance, se e Capacity. Authority. 
Flint glass, very light, density 2:87 a ate a Ee 6°61 J. Hopkinson 
AB light, density 3-2 he oh he es sie 6°72 J. Hopkinson 
ss An ee Ar ae ae 2a We we 3°01 Willner 
oe dense, density 3-66 .. ate its Ra = 7°38 J. Hopkinson 
je oF we es Man an At ate aN 3°05 Wiillner 
rs extra dense, density 4°5 Bi we oy As 9°90 J. Hopkinson 
rs extra dense .. aie ne My ee as 3°16 Wiillner 
Crown glass, hard, density 2-485 .. ony ar np ot 6°96 J. Hopkinson 
oe Ag ae we i oe ae ie 3°IL Wiillner 
Plate glass .. ot - es a es sie i 8°45 J. Hopkinson 
” He ip roe ve aS Se =: 45 ns 5°83 to 6-34 | Wiillner 
White mirror glass .. : ; 5°83 Schiller 
” ate ae 56 ie i an a5 6°34 Siemens 
Straw-coloured glass ae oe an bs = os 2°96 to 3°66 | Schiller 
» oA a ws as “ ia S- 4°12 Siemens ; 
Paraffin wax.. 5% ae — ae aa ne bie 1'977 Gibson & Barclay 
” ” Pay ee oe we oe oe a 1°96 Wiillner 
AN A lacks as Ate ae nla he es a 2°32 Boltzman 
» 9. a oe as =e 5 os 1°68 to 192 =| Schiller 
ap senitets Or ae ie es se ts vs 2:19 to 2°34 Siemens 
Indiarubber, pure .. s te is be és ait 2°12 Schiller 
SA Ae a eee Ss ge a ae Re, AES 2°34 Siemens 
As vulcanised .. Ae Pee ae Si < 2°69 Schiller 
” oP ae si a ais ae 56 2°04 Siemens 
Resin.. re ee Se i e oF a 2°55 Boltzman 
Ebonite at és a A EF ye a ae 2°21 to 2°76 | Schiller 
Ar a AS aie 50 ie EA oe ve 3°15 Boltzman 
” be oe 5 be ate a ore oe 2°56 Willner 
AS oi ae ae ak ne aA wis ee ; 2°28 Gordon 
Sulphur wi aie ss ae ey is 2°88 to 3°21 Willner 
an mb as oy, Ae uA Fe eg Sm 3°84 Boltzman 
5 ee os ae et Ag sue os me 2°58 Gordon 
Shellac ne ee rh as oe oS ou a 2°74 Gordon 
A a . we ie Ae fhe aye -» | 2°95 to 3°73 Willner 
“f a +3 a an ore ae sic oe 3°15 Boltzman 
Gutta-percha a x on ee a vs hy 4°2 Faraday 
e ov ar ie ae om oe aie aif 2°46 Gordon 
Mica .. se Se eS 2p 5°0 Faraday 
Pitch os a a ae ae a ne r°8 Faraday 
Petroleum, spirit, Ficld’s sits oe a ee as 1°92 J. Hopkinson 
nA essence of da ats ae ae aye a 2°17 Perot 
re oil, Field’s.. ce Rit oN ste és 2°07 J. Hopkinson 
a >. -eommon |. a bes a x 2°10 J. Hopkinson 
aA <5 ca ae ae ais _ ar 5% 2°04 to 2:07 Silow 
» sy ewiral at orc Gee... an Se oh Be 2°26 E, B. Rosa 
Turpentine, commercial Sig be is Me oe B23 J. Hopkinson 
He ns at 18°6° C, es Se a es 2°43 E, B. Rosa 
Ae oil of, at 17°1° C, me Se Ye at I°g4 Quincke 
“A evils a Fes Be 64 ae oe 2°16 to 2°22 Silow | 
Castor oil : nies ae Ri 58 3. 4°78 J. Hopkinson 
Sperm oil ; 4 oe a an eis a ie 3°02 J. Hopkinson 
Re atizo°'C.’.. ar ae a ea as ss 3°09 E. B. Rosa 
Benzine F ox 5S oi ap se a 2°20 Silow 
eke a ee ae a 2°24 Perot 
poeeeot 21° C,. ae RS a es o ae 2°45 E. B. Rosa 
Bisulphide of carbon at about 11°C... s a ¥ 1°97 to 2:22 | Quincke 
53 Ap a3 te a 48 “c re8r Gordon 
Water at 14° C A bs ae a a = a 83°8 Tereschin 
75 2E° C, ote ae He re a as 5a 75°49 E. B. Rosa 
Air at about o-oor mm. pressure .. at 2, on a 0°94 Ayrton 
35 Apis ey enuae tip ie 0°9985 Ayrton 
: = =A a ais 5s oe Ps aii 0'9994. Boltzman 
Hydrogen at about 760 mm, pressure .. os se sit 0'9997 Boltzman 
) awa % * a i a aK 0*9998 Ayrton 
Carbon dioxide at about 560 mm. pressure - we a 1°0004 Boltzman 
es nh Ae Pe, Ap os ee ai I'0008 Ayrton 
Olefiant gas at about 760 mm. pressure .. se a irs 10007 Boltzman 
Sulphur dioxide at about 760 mm. pressure... ae na I°0037 Ayrton 


* According to M. Perot the reverse is sometimes the case with impure liquids. 
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SPECIFIC ELECTRICAL RESISTANCE TABLE. 


METALS, ALLOYS, ELECTROLYTES; INSULATORS: 


(By permission of the Proprietors of the Electrician.) 


METALS AND ALLOYS. 


Metal or Alloy. 


Aluminium, annealed 
5 hard-drawn... 
Antimony, pressed 
Bismuth, pressed... 
Cadmium . ae 
Carbon, retort oe : 
- arc light (Carré) re 
» glow lamp (Edison-Swan) 
Copper, soft ‘ ae a 
A hard una 
German silver (Cu 4 parts, Ni 2 
parts, Zn 1 part) 
Gold, purest soft 
», hard-drawn 
Iron “8 
Lead, pressed ee 
Lead peroxide, chemically pre- 
pared 
Dead peroxide, 
prepared 
Mercury, liquid 


electrolytically 


Manganin (Cu 84 per cent., Mn 


12 per cent., Ni 4 per cent.) 


Manganese copper (Cu 7o per 
cent., Mn 30 per cent.) 
Nickel, pure ; 
Platinum, pure annealed _ re 
Platinoid (German silver +1 or 
2 per cent. of Tungsten) 
Platinum iridium (Pt=80 per 
cent., Ir=20 per cent.) 
Platinum silver (Pt =33 per cent., 
Ag =66 per cent.) 
Phosphor bronze, commercial hide 
Silver, annealed ... 
», hard-drawn 
Tin, pure 
»» pressed 
Zinc, pressed 


Resistance 


Compared 
with 
Copper 


(approx.) 


Specific 


Resistance} Temperature Coefficient 


in C.G.S. 


Units 
AtGaG. 


2,946 
3,160 
35,900 
132,650 
6,800 
67 X 108 
7x0" 
ax TO" 
1,580 
1,616 
21,170 


1,952 
25058 
9,611 
19,850 


5590 X 10° 


6780 X 10° 


94,070 


42,000 | 


100,600 


12,290 
8,222 
43,600 


29,375 


26,820 


8,479 
TL 5en 
1,652 
9,565 
13,360 
5,090 


per’r € 


—0'0005 

—0°00054 
0:00388 
0°00388 
0°00044 


0:00336 
000365 
0:0048 

0:00387 


* 


0°00072 


0*00004 


000089 
o0:00018 


0'00064 
0'00377 
0°004 
0°0036 
0°0036 


0° to 10° C.=+0'000025 
10° to 20° C. =+0-000014 
20° to 30° C.=+0:000003 
30° to 40 (Ces 
40° to 50° C, =—0"000003 
50° to 60° C. =—0:000006 


oO 


* John Shields, Chem. News, ‘‘ No alteration observed on heating up to 115°C.” 
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TABLE SHOWING RELATIVE VALUES OF STANDARD, 
SHARPE) 


BIRMINGHAM AND AMERICAN (BROWN & 


WIRE GAUGES. 


Reprinted by permission from the ‘‘ Engineer’s Year Book of Formula, Rules, 
Tables, Data and Memoranda”? for 1913 by H. R. Kempe, M.Inst.C.E. 


i 
op) faa) 
7/0 
6/o 
OOOO 
5/0 
feleye) 
0000 
(ore) 
000 
(ere; 
(8) 
(8) 
I I 
2 
2a 
3 
3 
4 
4 
5 
5 
6 
6 
7 
Z 
8 
8 
9 
9 
Io 
Io 
rer 
DS 
2 
2 
13 
13 
14 
I4 


0000 


000 


0O 


Io 


Published by Crosby Lockwood & Son. 


Equivalent 
in Mils 


Equivalent 
in Mms 


Equivalent 
in Mils 


ome) 
na 
Ra 


ee oo 
SREP me i Seat a Ser PT Rm 


Equivalent 
in Mms 
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GILBERT’S TABLE (Ordinary Catenary). 


%=100=half span. 


¢= Modulus. d=Gp: s=length of w:re. l=ordinate at 

ty insulator. 
2000 2*50051I I00°041474 2002'5005I1I 
1950 2°564593 100°042440 1952°564593 
1900 2°632163 100°045727 1902°632163 
1850 2°703298 100°047540 1852°703298 
1800 2°778421 I00°050163 1802°778421 
1750 2°857914 100°054318 1752°857914 
1700 2°942018 100057566 1702'942018 
1650 3°03 1204 100°060788 1653°031204 
1600 3°125974 100°064421 1603°125974 
1550 3°220852 100°068245 1553°226852 
1500 3°334558 100'073939 1503°334558 
1450 3°449618 100'078929 1453°449018 
1400 3°572907 100°084490 1403°572907 
1350 3°705344 100°090750 1353°705344 
1300 3°847958 100°097440 1303°847958 
1250 4°002035 I100°105463 12547002035 
1200 4°168981 100114680 1204°168981 
II50 4°350543 100°125801 1154°350543 
I100 4°548545 100°137346 1104°548545 
1050 4°765440 100°150553 1054°765440 
1000 5°004084 100°165906 10057004084 
980 5°106408 I00°173025 985°106408 
960 5°213007 100°180582 965°213007 
940 5°324098 100°188974 945°324098 
920 5*440045 IOO'IQ6IgI 925°440045 
forere) 5°561266 100'205825 905°561266 
880 5°687876 100°214837 885°687876 
860 5°820479 100225255 865°820479 
840 5°959364 100°235949 845°959364 
820 6*105033 100°24732I 826°105038 
800 6°258102 100°260296 806'258102 
780 6°418938 100°273356 786°418938 
760 6°588360 100'288153 766:588360 
740 6°767004 100°304328 746°767004 
720 6°955577 100°321527 726°955577 
700 7*154926 100°3 39869 707°154926 
680 7366103 100°360765 687°366193 
660 7590181 100°382517 667°590181 
640 7°828368 100°407143 647°828368 
620 8-081923 100°433570 628-081923 
600 8°352608 100°463404 608352608 
580 8-642033 100°495085 588-642033 
560 8-952299 100°5 32176 568°952299 
540 9°283888 100°562366 549°283888 
520 9°645021 100°617335 529°645021 
500 10°033315 100°667683 510°033315 
480 107454508 100°725490 490°454508 
460 I0°QI2412 100°789382 470°912412 
440 II°412622 100°863052 451°412622 
420 11'961025 100°947150 431°961025 
400 12'565207 IOI°O44792 412°565207 
380 13°233994 101°158163 393°233994 
360 13'978365 I0I*°290757 373°978365 
340 14°812I41 IOI'447796 354°8I2I141 
320 15752501 101°635337 335°752501 
300 16°821529 101'862069 316°821529 
280 18047685 102°139232 298047685 
260 19°468993 102°483745 279°468993 
240 21°126437 102°893226 261°126437 
220 23°118850 103°473548 243°118850 
200 25°525175 104'219022 225°525175 
180 28+559946 105°343499 208559946 
160 32°280531 106'638654 192*280531 
140 37°258541 108722538 177°258541 
120 44°134402 I11°982596 164°134402 
100 54°308027 117*520071 154°308027 
95 57°674415 119°517684 152°674415 
go 61°511583 121°884206 I51°511583 
85 65°852160 124°624934 150°852160 
80 74°073875 128°153485 151°073875 
75 77°147407 132°377616 152°147407 


90-—1".. 
° a 
87 8 
87 3 
86 59 
86 54 
6 49 
86 43 
86. -..37 
86 31 
86 25 
86 —s 18 
86 10 
86 ©) 
oS. ane 
8545 
56. Sey 
85 25 
85. caurs 
85 I 
84 47 
84 33 
Sa P16 
84. 9 
84 2 
53 se 
83. 47 
33° 223 
83 / 430 
83°) er 
83), Gam 
83 5 
82st 
82 40 
$2 5528 
$29 2116 
82 4 
8r 50 
Sra SG 
Se or 
8x 5 
80 47 
80 29 
80 10 
79 +49 
79 27 
79 2 
73-20 
78 8 
yaa 
7? 5 
76 29 
75 49 
75 5 
74. «17 
7317 oe 
42 nee 
ZL" TA 
69 57 
682-26 
66 47 
64 48 
625825 
59 eso 
56 619 
52semrO 
46 58 
40 23 
36 y25 
36 626 
34° 17 
3r 358 


4 


70 | 84°433443 137°657866 154°433443 26." 37 ae 
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Explanatory example of the use of table on p. 710. 

Let the distance between the points of support be 2,000 ft. 
Then x, the half-span, is 1,000 ft. In the table x is represented 
by 100; therefore every unit in the table represents Io ft. 

Let the required sag be 30 ft., or 3 units of dip. The nearest 
fesunis in. column 2 is ¢d = -3°031. 

In column 5 we find that the angle which the catenary will 
make with the vertical through the point of support is 86° 31’ 46". 

In column 3 we find that the actual length of the catenary 
will be 100'060788 units, or 1000°61 ft. 

In column 1 we find that the modulus c is 1,650. This 
modulus multiplied by the weight per unit length gives the tension 
at the lowest (mid-) point. 

Thus if the wire forming the catenary weighs roo lbs. per 
1,000 yards, or 1-30 lb. per foot, the weight per unit of tne table 
is 4 lb., and the tension at the lowest point will be 1,650 + 3, or 
550 lbs., due to weight of wire alone. 

The tension at the point of suspension is found by adding to 
this mid-point tension the product of the sag in feet into the 
weight of wire per foot; that is, in this case, by adding 1 |b. 


THE GREEK ALPHABET, 


eee 


Large Small Name Commonly used to designate 
A a alpha . . | angles, coefficients. 
B B betas: 2 . | angles, coefficients. 
I y gamma . | specific gravity. 
A ) delta . . | density, variation. 
1D € epsilon. . | base of hyperbolic logarithms. 
Z ¢ Zeta oe . | co-ordinates, coefficients. 
H 7 eta ; . | hysteresis (Steinmetz) coefficient, efficiency 
6 theta) ' . |} angular phase displacement. 
I t iota ; 
K K kappa . . | dielectric constant. 
A r lambda . | conductivity. 
M lb mu : . | permeability. 
N y nu : . | reluctivity. 
cs é i : . | output coefficient. 
O a) omicron 
II T pi ; . | circumference—radius. 
, p TROe . | resistivity. 
= o sigma . . | (cap.), summation ; (small), slip. 
rT T Leib Mice . | time phase displacement. 
~ U upsilon . | leakage coefficient. 
® @ phi : cia. 
xX x chi : 
NG y psi ; 
Q w omega . (cap.), ohm ; (small), angular velocity. 
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‘““THE BEAUFORT SCALE”: THE FORCE OF THE WIND. 


[Invented by Admiral Beaufort, 


1805. Admiral Sir Francis 


Beaufort, K.C.B., F.R.S., was Hydrographer of the Navy 


from 1829 to 1855.] 


Figures Rate 
to denote POWER OF THE WIND of the 
the Force | Description of Wind. as regards a well-conditioned Man of War or Wind per 

of the First-class Clipper Ship. Hour in 

Wind. Miles. 

fo) Calmier... —_— 0 to 2 
I Light air Just sufficient to give steerage way .. od 3-10 
2 Light breeze ) With which the above ship( 1-2 knots .. II-I5 
3 Gentle breeze .. with all sail set and clean< 3-4 ,, .. 16-20 
4 Moderate breeze a hull would go in smooth water( 5-6 ,,  .. 21-25 
Royals, etc. .. Hf 26-30 

5 Fresh breeze Single Reefs and 
6 Strong breeze .. oh In which she could T.G. sails .. Se 31-36 

7 Moderate gale .. ive just carry close< Double Reefs and 
8 Fresh gale ve Ae hauled ie=.. ot jib, etc. Be a 37-44 
9 Strong gale Wriplewreets vetc.memas 45-52 
C ose reefs and courses 53-60 

10 Whole gale In which she could just bear close-reefed main 
topsail and reefed foresail .. : oC 61-69 
Ir Storm Under storm staysails .. bt ae be 70-80 

12 Hurricane Bare poles.. c ite above 80 


“THE BEAUFORT SCALE”: FORMULA FOR RECORDING 
STATE OF THE WEATHER. 


B denotes Blue Sky, 1.é., clear or 
hazy atmosphere. 


Cc  ,, Cloudy — detached 
opening clouds. 

Dey yo. | Wrizzling (Rain, 

F ,, Fog—rr Thick Fog. 

G ,, Gloomy Dark weather. 

Hee ar ert al 

Leese aio hining: 

M ,, Misty or Hazy—so as 


to interrupt the view. 


O ,, Overcast—1t1.e., the 
whole sky covered 
with an impervious 
cloud. 

P ,, Passing Showers. 

oO ; --Squally, 

R_ ,,  Rain—continuous rain. 

Sie OnOW: 

Teh) ee. ok DUnGer: 


U denotes Ugly, threatening ap- 


pearance of the 


weather. 

v4, Visibility’ sof distame 
objects. 

w ,, Wet dew. 


Dot under any letter, an extra- 

ordinary degree. 

By the combination of these 
letters all the ordinary phe- 
nomena of the weather may be 
recorded with certainty and 
brevity, e.g., 

BCM—Blue sky, with detached 
opening clouds, but hazy 
round the horizon. 

Gv—Gloomy dark weather, but 
distant objects remarkably 
visible. 
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MEASURES OF TIME. 


The earth’s axial rotation is the phenomenon by which time 
is measured everywhere on the earth’s surface. Experiment and 
observation show that, if we assume the earth to rotate uniformly, 
there are many other phenomena which are as accurately iso- 
chronous in their periodicity. That is to say, they pass again 
and again through all their phases in exactly the same interval 
of time as measured in terms of the earth’s rotation. In the 
pendulum of a clock and the balance-wheel of a watch we have 
such isochronism very approximately realised. A little con- 
sideration will convince us that the measurement of time is really 
a comparison of periodic sequences. We cannot conceive any 
other mode of marking off time intervals than by some kind of 
motion of a periodic character. Our practical unit of time is 
essentially terrestrial. 

SIDEREAL Day.—The standard unit of time is the SIDEREAL 
Day, being the period in which the earth turns once round on its 
axis. It is divided into sidereal hours, minutes, and seconds; but 
these measures of time are used by astronomers only. 

MEAN SOLAR TimE.—A SECOND is the time of one swing of a 
pendulum adjusted so as to make 86,164'09 swings in a sidereal 
day. Seconds are usually subdivided decimally. 

One MEAN SOLAR DAY=24 hours=1,440 minutes =86,400 
seconds = 1°00273791 sidereal day. 

RELATION BETWEEN TIME AND LoNcGITUDE.—At any given 
instant the mean solar time at two stations differs by an amount 
proportional to their difference of longitude, the time at the 
eastern station being the earlier. 


CORRESPONDING DIFFERENCES. 


Longitude. Time. Longitude. Time. 
re. I second. 752 5 hours. 
1’ 4 seconds. go 6 43 
15: I minute. 105 ya 
1° 4 minutes. 120 Bis 
te 1 hour. 135 isis, 
30 2 hours. 150 Lowes 
45 Box 165 IT 5) 
60 tee 180 a 


To show the exact date of any event, the meridian at which 
the time is reckoned must be specified. One degree longitude at 
Equator=60 nauts=69'17 statute miles. 


* 


snug 
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STANDARD, OR ZONE TIME. 


Fast or Slow 


Country. Central Meridian. on Greenwich 
Time. 
Western Europe, Algeria ... po: Col S- ... | Greenwich Time. 


Central Europe, Tunis, Congo, 
Angola, German South-West 
Africa be a0 a, sie a ee Oe ae 1h. fast - 

Eastern Europe, British South 
Africa, Egypt, Portuguese East 


Africa ae SOo EL, Gaet ae 2h. fast 
Mauritius, Reunion and Seychelles _ OO. TENE se 4h. fast 
India (except iba and sang i Sag" ora shy 54h. fast 
Calcutta ees ts os Aeneas) eee is 6h. fast 
Burmah : O74 ag. Bz 64h. fast 


Federated Malay ‘States, “Straits 
Settlements, and French Indo- 


China rie a ae ee 105" ays cork opth. tags 
Java ... ae ae a3 sit OG: 48’ 37.5” E 7h.19m. 14.58. 
fast 


Western Australia, -Hong Kong, 
East Coast of China, Kiau Chau, 
Philippine Islands, British North 


Borneo, Labuan ... E20 tIESe Be my 8 h. fast 
Korea a WE key lee ... |, Of tata 
Japan, Seoul, ‘and Chemulpo Se ce eee ate gh. fast 
South Australia and Guam | ade ?30CK, ... | 9#h. fast 


New South Wales, Queensland, Tas- 
mania, Victoria, New Guinea, and 


Caroline Island ... ea Pa PeA SOa ee eke sisi t) TOMS aate 
New Zealand ois oe ¥. 723° E. . os | DES ee 
Ascension ... ue Fe. oer iy ges ie W. ... | 57m. slow 
Iceland, Madeira, Liberia and 

Portuguese Guinea oe Ae 15° W. os th. slow 
America : 


Atlantic (New Brunswick, Nova 
Scotia, Prince Edward Island, 


Grenada, Trinidad, etc. we! 60° Ws) 4h. slow 
Eastern (Chili, Panama, Peru, 
etc.) witha $23 ay sae 5 ONV a oth 5h. slow 
Centrats 5. he oa SG” NN ee .. | 6h. slow } 
Mountain ... bh | EGR Wire ee vet 7h. slow 
Pacific (British Columbia, etc.) fd | LO Wigs | 8{h. slow 
Alaska 7 Brae ti he aad. 3 9,h. slow 
Hawaii or Sandwich Islands ee tL ES 7 Oy W. ... | 103 h. slow 4 
Samoa a sah ek an | ESE O Wage, t1¢h. slow E 


Greenwich time is used in France, Spain, Portugal, Belgium, Gibraltar, 
and the Faroes, 


a 
"4 


hte ieATY 
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MEASURES IN WHICH GEOGRAPHICAL DISTANCES ARE 
EXPRESSED IN VARIOUS COUNTRIES 


Length 

in English English 

Yards. Miles. 

Arabia Mile ..: 2 T4 Oise LOO me 122°04 
Austria Mile . 10,126 do. 575°34 
Bohemia Milee =). LOsk37. do. 575°96 
Brabant League 6,076 do. 345°22 
Burgundy League 6,183 do. 35166 
China i 632 do. 35°91 
Denmark Mile 8,244 de. 468°41 
England Mite 1,760 do. 100°00 
Flanders League 6,864 do. 390°00 
France Kilometre 1,093 do. 62°10 
Hamburg Mile .. 8,244 do. 40841 
Hanover Mie: 11,559 do. 656°76 
Hesse Mile .. 10,547 do. 599°26 
Holland Mile’ >. 8,101 do. 460:28 
Hungary Miie .. 9,113 do. 517778 
Italy Mile sus 2,025 do. 115205 
Norway Mile |... 12,352 do. 701°83 
Poriugal League 6,760 do. 384°09 
Prussia WULLGN Te 8,237 do. 480°68 
Rome Mile . 1,628 do. 92°50 
Russia Verst 1,167 do. 66°30 
Saxony Mile .. 9,905 do. 562°78 
Silesia Mile .. 7,083 do. 402°44 
Spain Common Legua of 7,416 do. 421°36 

8,000 Varas 
Spain Legal Legua of 5,000 4,935 do. 275°34 
Varas 

Swabia ee ek Mies 5 a T6 ONS do. 563°35 
Sweden EE bi ss Ct DOL EIRS ahs 11,700 do. 664°77 
Switzerland .. | Biot ppb ecke are tat pal ig, 153 do. 520°05 
Turkey Berri p. 58 Sel O20 do. 103°75 
Tuscany Mile .. ‘te Tees, OOS do. 102°72 
Westphalia .. ap Millets as Me LATS do. 690°39 


Miles, etc. 


English of different, 


and 


Miles, 


100 
do. 
do. 
do, 
do. 
do. 
do, 
do. 


do. 


do. 


Countries. 

= 81°93 
17°38 
17°36, 
28:96, 
28°46 
278-48 
21°35 


T00°00 
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LENGTH OF A DEGREE IN LATITUDE AND LONGITUDE 


Lat. 


ee ee eee 


Degree of Degree of 
Longitude. Latitude. 
Stat. | Naut. | Stat. | Naot. 


Miles. | Miles. | Miles. | Miles. 


69°160 | 60-000 | 68-698 | 59-600 
‘119 | 59°964 "699 “601 
68-992 *855 *702 603 
783 673 ‘706 607 
491 | 419! -7r2!~ -612 
*II6 093 “719 ‘618 
67°059.1' 58097 | 720.19 625 
‘120 *229 738 634 
66°499 | 57°690 ‘750 "645 
65°797 081 704 657 
"O15 | 56°404 779 "669 
64°154 | 55°657} = °795 "683 
63-216 | 54°843 | 813] +699 
53°962 


“O16 


52°005 


50°931 


49°794 
48°507 


47°340 


53°053 | 46°026] +983] +846 


51°473 | 44°656 | 69-007 866 


43°221 


‘013 


Wat 


Degree of 
Longitude. 


Stat: 
Miles. 


48986 
47°251 
45°459 
43°611 
41°71I0 
39°758 
37°756 
35°707 
33°615 
31°481 
29°308 
27°100 
24°857 
22°582 
20°282 
17°956 
15°607 
13'238 
10°853 

8-456 

6048 

3'632 


I°21r 


Naut. 
Miles. 


42°498 
40°993 
39°439 
37°835 
36°186 
34°491 
32°755 


30°979 


29°164 
29-30 
25°425 
23°509 
21°564 
19°593 
17°597 
¥5°578 
13°539 
11-484 

9°417 

7°338 

5°248 

3°51 


I'050 


Degree of 
Latitude. 
Stat. | Naut. 
Miles. | Miles. 
69°044 | 59°899 
-068 "920 
"092 ‘941 
116 "962 
*I40 -982 
162 | 60-002 
*184 022 
°206 ‘O4I 
+228 "059 
*248 ‘077 
268 094 
286 ‘IIO 
302 "124 
*318 ‘137 
‘333 "149 
*345 161 
*357 171 
"367 | “179 
375 *186 
*381 ‘192 
*387 ‘196 
*390 *199 

392 


~~ 


Tey 5 Sia. 


these 
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he table, 


times may easily be found by simple pro- 


portion. 


The table is arranged for northern latitudes, 
North to South and vice versa. 

If the time of sunrise or sunset should be 
required for any declination or latitude falling 


day in the year, must be applied to the'apparent 
but will serve equally well for places south of 


times of sunrise and sunset, as the particular 
case may require ; that is to say, if the true sun 
is before the clock the equation of time must be 
subtracted from the apparent to obtain the 
the Equator by changing the declination from 


mean or clock time, and if after, added. 


between the arguments in &t 


Useful Data 
Subtracting the 


Reprinted from Whitaker’s Almanack by kind perimission of the Proprietors. 
To obtain the mean or clock 


To use the table: With the Sun’s declination, 
in the first column, and under the required 


latitude on the horizontal line, will be found 


This double entry table provides the means 
the apparent time of sunset. 


for finding, with sufficient accuracy for all 


TABLE FOR FINDING THE TIMES OF SUNRISE AND SUNSET. 


sunset for any place situated between latitudes 


r° and 66°. 
time so found from 12h. will give the apparent 


practical purposes, the times of sunrise and 
time of sunrise. 

time, the numbers in the column headed before 
or after clock (which will be found on the second 
page of each month), giving the difference in 
time between the mean and true sun for each 


, $ NMOARO HOMMHOADANMROOCHHAMAMO NDA QAOHHNANRAAHOANRHTOWOCAAN 
A GE HOR EMH SCMAH TNHNAHH MENAH MYMNAAH NMENAH BMHAH YTMHWMA 
aS gL HOS AAAQD DDD RARARKRKNOOOOOO MMH HH NNTTE TT EOMMOMAAAHH 
5 MO AH HO FHORMHHHTHTHTHNMO RD OHATNODAHAMNTNORARARROSONNHDMNDOOO 
a EH MHWMOH MNWH MNwAArNAH wrstONaHy MWFTONMOA WTO A H MENAH MO YTAHMA 
oO BH OSQOADDADDO DODD NNNDHHHOOOOOOO MNHMNNNNOTTETEEMMOMMNA AA AHH 
SOMMNNHHRTAOADAADOKRANNHOD OH MNRD ONHTDND HAROHAMNMAMAH OO MH WMO A 
tere SUSE OEN IS | Ww trONH MWetMONNAH WtNNA HH West TtTOAH Lo: i ORS Mila! MOw~nOar Wms ws 
< BO AFADAAVW HD COHO NAKAKHHOOOOOOO HH NNN MN THTTEPTHEMMMMNO AT A AH 
5 BRD MOND ATMMMN TOO DAM A TOO O MMH DAH AMHAHMEMOHOWO AAA HN AO ON 
cos MMNAHwWMENAH NENAH MITNATDH MYETNAH MITNAH MITNAH MONA 
: BOADDADDODDDDOO KAAKRAKRNROWOOOUOY HNHMNHNHHTTTTEENNMNNNMMNAARA 
o gro MN AGW NOOO NO DHAWAN TOW OWQNNHO MMNARMW HANA MNRAHA MYM NHMNM TA OW H 
oy WtANHMOTMA H MWFTNNAH WMOtMNAAHN wWwttNAHH M+TNNAH WtOWH mnNe 
JF AADADHADDDODONKANAKHKHROOOOONOVOHO HHHHMNHYHHH TCE TTHETIENMNNMNMNMAAR 
° ADOPT MNARANETOHRAH MOO H MO AANDH THO MO AA ND H MOM ONTO ROD ADADRH 
fo) aH O+TMOAH WAtMONAH WMWtTNNA AH WMMoTMNA AH MmwyTMNNAH wt MOa Hw was 
SI} GE ADDKDOMDMOD RKRARKRKAKARARKOCOOOOUUDS HHHNHH HH HNTETETEEMNMMNNNAT 
. _ BO NDMNWO DOA HO AK TNO MO AMG OMNNO TO HMO ANNAINARDDOMNNH OK M+ TOW 
jen] CO wt+NANHH WMWtTMNAH HA Or tTMNNAA H MMO tMNNA HH MWwmTNOAH MANA 
a O1 FG ADDODDDODDORKAKKAKAKROOUOHOOOUYDO HHNH MH HHH FETCHES CTCKCENNAMNNM| 
a 3 HHASPONO HAH Hw NOOO FO AOD HO NOOO HO AOOMRH TRH ERAA TOD DO 
a > Aiatoan a ea aig aE ee a N= Weigh: A Bearer MISTSHENAKDHH MMNTMNNAHN MtOMARA 
< Bonoodmpomy KRAQXAKAAKRNRYHOUUOUUUMONUY HHHHHNHNHMNMNMH TET HTHHEHTTTEMMNNNNM 
4 a +O 
NA+tNO MO tal DMD ANHRHAWONATATO MONNHOHWOOTO ANH TO RNMNANNNO 
oe BAAN eee MMS +t ONAHH MMtENNAKCHH MwMTtTMNAAH wt 
BOMDMADMDONHKANAKRAKAROWOUMUWUUWOUUMOUOHU NNHNNNNNHNNMN tT THT ATTY EMNNM 
° INH DAMNHO MHOHOAKAGSTAFTANOMHOHRAAKRARKRAOHOONAMAH 
D s EE SAREE SS aly Ae 0 SCM hitb ks Mek hich Seay eS ge Sia MuttsennaatH Wwm+tNNAHH 
SOOKARARARKARKARKADOUUUUUNHOUNUUY)O HHNHHNHHHNHHNHH TH THT TTTYTTYTS 
t S 
Ne gk feananan H NONANAO TONMANAYMTFTENRNAWMHNRNANDHRMS +OWRNOM 
© Bt Arocha ee ee Some aie ey eos BIE MwMSTeEANNAIAAHH WintSeAnna 
ANAARAAKRRAARARAROUOUYU OUUUUUNUNUUYH HNHHNHNHNHNHNHNNHNNHHNHHHTHYTYTYTS 
| Ja : a 
on i. RAK THODMNMMONRAH AO MORSHODMNADOMON+THKHATOS 
oe Si Serbs ROIS SEES RCA ARR RP eS NC UO MMmwMtrsTSTTMNMNMNAAA HHH ww A 
{ | ADRKKLKLOOOOOVO OOOO OO OVHVODUVOOOOO HNHMNNNHMMNNHMNHNHNNNHN Tet 
| — — “ Zan 
4 a) : a OF+FWODWDO TAODONUMMHMHANMNMNHANTAVODO HTAANKRNA 
| ol AO Ses SU Aanesaeeeeaasace Sate ca be eA aS ee 2ge TS 
SI j OUD WUOYYO WUWUUWUWHOWVUMONOOUNH NNHMHMMHNNHNNNNMNHKHMNMNNMNMMNMHNH 
GHowow wowww 
Hee ant 
: ; ONRONENAHODDNONHMEMAHO DOKONTMHADON 
| 4, SS AN Oe Oe ee eee ee DMOWMMMWM MDCT IPETEGE PT ENDAG 
| 4 | gGBOODOWVOWVWUOLUWUNWOODHDUOWODOOWONOOODODOOOD NMNMNNMMNNMMINNMNMNNMNMHN NNN 
: 
} Pe Ghee St th) a SS ee eee ee eee 
o 
i Pee Se SOCCER GS COS Oe OO a Oe ee ee ee ee 
*NOILVN | Pa ra Tap: n 
-{10 i NAH OCWNRONMNFEMAHOHAMAMNONRD AIH AMYTMOONRD AIH AMT 
| j1Ioaid | Be ee ee et ee Bee Berd HHHHHHHHHHARARA 
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FUNNELS AND HOUSE FLAGS, 


Reprinted from Whitaker's Almanack by kind permission of the Proprietors. 


Funnel. 


Aberdeen 


Allan 

American 

Anchor .. a 
Atlantic Transport 
Austrian-Lloyd 


Bibby .. re 
Booth 


British and African 
British India 

Bucknall - ae 
Canadian Pacific Rly... 
Chargeurs Réunis 

Cie. Gén. Trans’que 


Cunard .. 

City 

Dominion 
Elder Dempster 
El'erman 
Furness 


Gen. Steam Nay. Co. "7 


Hamburg-Amerika 


Houlder.. 

Imperial D. W. India.. 
Lamport & Holt 
Leyland. ; rae ae 
Messageries Maritimes 
Nederland : 
Netherlands-American 
New Zealand S. Co. 
Nippon Yusen K. oe 
Norddeutscher-Lloyd .. 


Orient S. N. Co. ae 
Pacific Steam Nav. Co. 


Prince .. 
Red Star fe 
Rotterdam-Lloyd 


R. Mail S. P. Co. 
Scandinavian-American 


Shaw, Savile & Albion 
Union-Castle 


White Star 
Wilson .. 


| Red; with black top .. 


Yellow .. 


Red; with white band and 
black top 
Black ; with white band 


Black si as mys 

Red ; with black top... 
Blacks. : she 

Pink ; black top 

laces. sas 

Black ae Se 3p 
Black; with white and black 

stripes 


Black ; three white diamonds 

Buff; black top A Be 

Buff; white band with red 
stars 


Red ; black top 
Buff ; black top 


Red ; white stripe, black top 
Black 
Buff ; black top, white band. . 


Blac 
Black 


Buff 


Black; white Maltese Cross 
on red band 
Yellow .. 


Blue ; black top, white band 


Pink ; black top BS 
Black es. je a6 55 
Buff ; black top 


Buff; white 
green bands 
Buff 


between two 


Black Se a an ay 
Buit He fe ae Ape 
Black 
Black 


Black ; red band, white crown 
Black ; white band ts 
Black .. ie 


Bui see: ae ae ae 

Centre red; top and bottom 
black 

Buff ; black top 


Red ; black top 


Buff ; black top 
Red ; black top 


Flag. 


Red and blue horizontal stripes ; white 
star in centre 

Red, white and blue horizontal stripes 
with red pennant above 

White, with blue eagle 


| White burgee, with red anchor 


Red, white and blue horizontal stripes, 
with stars 

Blue square, anchor in centre 

Red 

White ; red diagonal cross, B in centre 

Blue burgee ; white cross 

White burgee ; with red diagonal 


| Blue; B S L in three white diamonds 


Three red and three white squares 


| White flag with five red stars 


White ; red ball; name of company in 


red 


| Red; in centre lion holding globe 


Red, initials S S and blue pennant, 
initials JRE 

Red pennant; white diamond, blue 
globe within, in centre 

White burgee ; red St. George’s Cross, 
crown in centre 

Blue pennant; J R Ein white 

Blue ; F in white 

White; 1824 under globe in centre, 
initials in corner 

Square divided diagonally into blue and 
white quarters, shield covering anchor 
in centre 

Red; white Maltese Cross 


White burgee; red St. George’s Cross, 
crown in centre 

One white longitudinal stripe (L & H in 

: pies) between two red stripes 
e 

White ; red at corner; letters MM 

White ; blue cross in centre, red diamond 
(white N) 

White longitudinal stripe (N A S M) be- 
tween two green ones 

White ; red St. George’s Cross, initials 
in squares; red, white and blue 
pennant above 

White ; five-pointed red star in centre 

White ; crossed key and anchor under 
wreath in blue 

White ; blue cross, crown in centre 

White ; blue St. George’s Cross, crown 
in centre 

Red burgee ; white crown in centre 

White burgee ; one red star 

Wide white cross on red ground; blue 
square (R L white) in centre 

White ; red diagonal cross and gold 

Blue ; white Maltese Cross 


Red cross on white square; one corner 
blue with white stars and red cross 
Blue ; red diagonal cross super-imposed 

white cross 
Red burgec ; five-pointed star 
White burgee ; red ball 
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NAUTICAL MEASURES 
(From “ Lloyd’s Calendar,” by permission of the Committee of Lloyd’s.) 


12 inches ... ree ae = 4 foots 6rfeety. ee socaein Fs Fathom 
ayiect  ... ae Se ia ABO he 8 Pian miles ... = 1 league 


Sea or Nautical Mile=one-sixtieth of a degree of latitude, and 
varies from 6,046 ft. on the Equator to 6,092 ft. in lat. 60°. 


Nautical Mile for speed trials, eS feet 


called the Admiralty Measured Mile .., ] 7 257 Statute miles 


1,853 metres © 

Cable’s length=the tenth of a nautical mile; or approximately, 
1oo fathoms or 200 yards. 

A Knot=a nautical mile an hour, is a measure of speed, but is 
not infrequently, though erroneously, used as synonymous 
with a nautical mile. 

Length of European Measures of Distances compared with the Nautical 
Mile of 6,080 feet. 


Length in Length in 
Nautical Nautical 
: Miles. Miles. 

Nautical Mile ei 1000 | German Ruthen _... we OOF 
British Statute Land Mile 0°868 | Italian Mile ... cit ies F000 
Austrian Mile ‘, ... 4°094 | Norwegian Mile _... itv. BOPOOF 
Danish Mile ae ... 4°'064 | Russian Verst ve tage OF 50 
French Kilometre ... ... 07539 | Swedish Mile a + §°769 
German Geographical Mile 4°000 


SCOPE OF VISION AT SEA. 


The distance at which objects are visible at sea on clear 
days varies, and is, in miles, about as stated below, at the eleva- 
tions mentioned :— 


Elevation Elevation Elevation 
Feet. Miles. Feet. Miles. Feet. Miles. 
eek ee 2°96 On: 9°35 BOO ear ao 2O 5S 
IO 4°18 LOG atx sens Paes FOOOIG 33°40 
BO rth iss 5°92 BOOSH SS ai Lo°72 5250, g oe 96°18 
SOO cece: 22.01 


LOCATION ABOARD SHIP. 
Looking toward the bow or head of a vessel the 
Left-hand side is Port. Right-hand side is Starboard. 
To ‘‘ Port the helm ’’ carries the vessel’s head to Starboard: 
to ** Starboard the helm” carries the vessel’s head to Port. 
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BELL TIME ON BOARD SHIP. 


The nautical day begins at noon and is divided into 
‘“ watches ’’ of four hours each, time being indicated by bells 
striking every half hour. 


eat A.M. A.M. PM; Poe Le 
£2.30 4.30 3 Opener Up 67 oi BA Bais. 12.30 4.30 8.30 
1.00 5.00 O.00nsaas 2. DLS 1.00 5.00 9.00 
<0 5-30 pomel oe aan ered i BO eee 1.30 5.30 9.30 
2.00 5500" -1C.007.5: ABELL Sig ete er00 6.00 10.00 
2-20 6.30: ‘) JO BOvias AB LLSe ct 2.30 6.320. = Tessa 
3.00 PO! © TEs eater 6 BEL Twix 3.00 7.00 oom 


Eoer®) PPA epee 1 8 508 2 Yor wl 7 fis oh BA Blots l. 3.30 7.20" 2 ee 
4.00 3.00. (NOON. ns So BEES ea. 4.00 8.00 MIDNIGHT. 


WIRELESS TELEGRAPH PATENTS 


ROM the records of the Patent Office the year 1914 seemed 
| have opened very promisingly, and up to the commence- 

ment of hostilities the applications filed with reference to 
Wireless Telegraphy showed an increase on those of the previous 
year of nearly 20 per cent. Then matters changed com- 
pletely, and when it is remembered that the belligerents 
include some of the most important commercial nations it will 
easily be understood that the war has had a great ‘‘ slump- 
ing ’’ effect upon Wireless patent expansion. Since the outbreak 
of war the number of applications have decreased by 30 per 
cent., compared with those of the similar period of 1913. The 
fact that Convention Applications have fallen behind has given 
occasion for the passing of the temporary rules suspending final 
decisions concerning applications which in the ordinary course 
of events would have been declared abandoned or void, or 
accepted but not sealed. Suspension has also been decided upon 
for the rule which provides that non-payment of current renewal 
fees shall entail the lapse of patents. Consequently, it is not 
possible to give this year a graph showing with any exactitude 
the state of patent development, as in previous editions; but such 
information as was available up to the time of going to press 
has been appended to the descriptions which will be found below. 


Despite the present ‘‘ slump,’’ however, the war has opened 
up an extensive field for improvements in and further application 
of ‘* Wireless ’* inventions that cannot fail to attact the attention 
and exercise the activity of Inventive Genius in the coming years 
of peace. 


PATENTS APPLICATIONS IN 1914 
GREAT BRITAIN. 


Number, Date. Patentee and Description, 
194 Jan. 3.—Ernest Wutson—Detector for radio-tele- 
graphy or radio-telephony. (Complete.) 
252 Jan. 5.—GrarF GEORG von ARcO and ALEXANDER 


MEISSNER—Relay arrangements for Wireless 
Telegraphy and Telephony. (Complete.) 
440 Jan. 7.—Percy A. E. ARmMsTRoNG—Call-up switch for 
. Wireless Telephones. (Abandoned.) 
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739 Jan. 1o.—ARTHUR B. WeEpBBER and THE STANDARD 
Time Co., Ltp.—Device for prolonging the period 
between the active intermitting electric impulses. 
(A bandoned.) 

1169 Jan. 15.—Ww. H. SHepHarp and A. McKrcunre— 
Wireless Telegraph or Telephone system. 
(Accepted.) 


1550 Jan. 20.—Joun Hays Hammonp, Jun.—Control of 
moving bodies by radiant energy. (Accepted.) ; 

2206 Jan. 27.—FERNAND Ho.twecx—Cathodic detectors. 
(Complete.) 

2214 Jan. 27.—Rogert GoLpscumipt—Spark gap devices 


for Wireless Telegraphy. (Open to Public 
Inspection.) 

2413 Jan. 29.--WM. H. SHEPHARD and A. McKECHNIE— 
Recording apparatus for use with line or Wireless 
Telegraph systems. (Complete.) 

2679 Feb. 2.—JoHn Hays Hammonp, Jun.—Methods of con- 
trolling distant apparatus by Hertzian waves. 
(Accepted.) 

2738 Feb. 2.—Roperto C. GALLeTTi—Transmission of 
Wireless signals. (Complete.) 

2739 Feb. 2.—R. C. GALLeTtT1 and R. Manzetti—Electric 
dischargers. (Complete.) 

2740 Feb. 2.—RoBeERTO C. GaLLtetri—Method of producing 
electric impulsive discharges. (Accepted.) 

2935 Feb. 4.—AvucustTeE L. CHAuDET—Crystal detectors for 
Wireless Telegraphy. (Accepted.) 

3080 Feb. 4.—A. T. M. Jounson, F. H. Var ey and ANNIE 
C. N. Trv—Wireless Telegraphy. (Complete.) 

B17 T Feb. 6.—EGBERT von LEBEL—Method of periodically 
modifying high frequency’ electric currents. 
(Accepted.) 

31901 Feb. 6.—GEORGE OWEN Sourn—Radio-telegraphic 
and radio-telephonic receiving system. (Complete.) 


3192 Feb. 6.—EmiLe GiRARDEAU—Radio-telegraphic station. 
(Accepted.) 

3232 Feb. 7.—W. P. THompson (for RUDOLF GOLDSCHMIDT, 
Germany)—Frequency transformers. (Accepted.} 

4371 eb. 9.—FRANCESCO DE BERNOCHI—System of appara- 


tus for the Wireless electrical operation at a dis- 
tance of a type-printing machine. (Sealed.) 
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3589 Feb. 11.—Rosert B. Ransrorp (for Compacnig UNI- 
VERSELLE DE TELEGRAPHIE ET DE TELEPHONIE SANS 
Fit)-—Alternating current machine and the like. 
(Abandoned.) 

3590—Alternating current machines, transformers, 
and similar apparatus. (Abandoned.) 

3591—Method of regulating the length of electric 
waves in Wireless Telegraphy and Telephony. 
(A bandoned.) 

3592-3—Wireless Telegraph or Telephone Trans- 
mitters. (Abandoned.) 

3840 Feb. 14.—WILLIAM A. BENTON and Watter C. 
Loynes—Wireless telegraphic signal receiving 
apparatus. (Abandoned.) 

3963 Feb. 16.—Dr. J. A. FLeminc, F.R.S.—Apparatus for 
generating H.IF. oscillations for Wireless Tele- 
graphy and Telephony (Sealed.) 

4276 Feb. 19.—Frank H. Spicer—Radio-telegraphic time- 
piece. (Abandoned.) 

4345 Feb. 19.—SocireteE Marius Latrour—Transformation 
of frequency of H.F. alternating currents for 
Wireless Telegraphy and Telephony. (Complete.) 


4664 Feb. 23.—-PoLypHos ELEKTRIzITATS GEs., M.B.H.— 
Production of electric waves for Wireless Tele- 
graphy, Telephony and the like. (Open to Public 
Inspection.) 

4666 Feb. 23.—HAROLD WapbeE (for Harotp S. MackayeE, 
U.S.A.)—System of Wireless Telegraphy. 
(Abandoned.) 


5281 March 2.—HeEnry P. Dwyer—Wireless oscillator. 
(Accepted.) 
5370 March 3.—Harry Foruercitt—Apparatus for radiat- 


ing or receiving electro-magnetic waves on aero- 
planes, airships and the like. (Abandoned.) 

5595 March 4.—Gortiies LEImBAcH—Wireless Telegraphy. 
(Accepted.) 

5718 March 6.—Wm. T. DircHam—Spark gaps for radio- 
telegraphy and radio-telephony. (Abandoned.) 

829 March 7.—EDwarp Howl and FRANK PERRY—Electro- 
lytic detector for use in Wireless Telegraphy and 
Telephony. (Abandoned.) 


ered: 


5934 


see 


OL71 


9686 
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March 9.—-SIGNAL GESELLSCHAFT, M.B.H.—Method of 
controlling mechanical forces by waves or other 
forms of energy propagated through a medium. 
(Open to. Public Inspection.) 

March g.—Receiving device for subaqueous sound 
signals. (Accepted.) 

March 11.—JoHN Hays Hammonp, Jun.—Movable 
bodies such as vessels, aircraft and road vehicles 
controlled by radiant energy. (Open to Public 
Inspection.) 

March 13.—Epouarp BgLin—Automatic telegraphic or 
radio-telegraphic transmitters. (Complete.) 
March 16.—JOHN Hays Hammonpb, Jun.—Movable 
bodies such as vessels, aircraft, and road vehicles 

controlled by radiant energy. (Complete.) 

March 17.—HENRY FOTHERGILL—Apparatus for radiat- 
ing and receiving electro-magnetic waves on aero- 
planes, airships and the like. (Abandoned.) 

March 23.—SAMUEL D. WILLIAMS—System of duplex 
or multiplex Wireless Telegraphy. (Abandoned.) 

March 26.—LeEsLiz B. MILLER—Portable transmitters 
for use in Wireless Telegraphy. (Abandoned.) 

March 28.—Aprian F. Sykes—Microphones especially 
suitable for Wireless Telegraphy. (Complete.) 

April 4.—Joun Hays Hammonp, Jun.—Gaseous or 
vacuised detectors for radiant energy and method 
of controlling the action thereof. (Complete.) 

April 14.—W™ms. J. MELLERSH-JacKson (for Otto 
SCHELLER and C. Lorenz, A.G., Germany)— 
Method of and connections for tuning antennz 
to a plurality of electric waves which are inde- 
pendent of one another. (Complete.) 

April 20.—J.. Kunr and A. W. Brimce—Electro- 
magnetic wave detector for Wireless Telegraphy 
of a mercury and crystal type carborundum or 
other crystals. (Complete.) 

April 27.—T. W. SrratForD-ANDREWS and AXEL 


Ortinc—Receiving arrangement for Wireless — 


Telegraphy. (Abandoned.) 


April 30.—Wm. T. DircHam—Spark gaps for radio- 


telegraphy and radio-telephony. (Abandoned.) 


Wireless Telegraph Patents 725 


I1l102 


IIIT20 


11934 


12257 


ta 7 


12304 


12633 


12652 


I2Q10 


May 5.—EcBERT von Lepet—Methods of producing 
electric oscillations. (Complete.) 

May 5.—NIcHoLas J. JEFFRIES—Antenna for Wireless 
Telegraphy and Telephony. (Accepted.) 

May 8.—Gissert Kapp—Means for actuating signals 
on locomotives by electro-magnetic induction. 
(A bandoned.) 

May 12.—Joser ScHIESSLER—Arrangements for Wire- 
less Telegraphy and Telephony. (Complete.) 
May 12.—Antennz for Wireless Telegraphy and Tele- 
phony. (Complete.) (Divided application on 

No. 2944/13.) 

May 14.—Riccarpo ArRNo—Generating electro-mag- 
netic oscillations for H.F. currents and methods 
derived therefrom for producing a continuous 
wave flux or a continuous electric magnetic flux 
or continuous current. (Complete.) 

May 14.—Horace Manpers-—-Method and means for 
producing oscillatory currents of electricity of 
small decrement and close wave train from alter- 
nating and continuous currents of electricity. 
(Complete. ) 

May 18.—Wwm. J. MELLERSH-JAcKSON (for FRATELLI 
Marzi vi G.B., Italy)—Method and means for 
production of sustained electric oscillations par- 
ticularly for radio-telegraphy and radio-telephony. 
(Complete.) 

May 18.—ApriAN F. Sykes and SoLomMon Forp— 
Apparatus for electric signalling especially applic- 
able to Wireless Telegraphy. (Comblete.) 

May 19.—PEDER O. PEDERSON—Improvements in or 
relating to receivers for Wireless Telegraphy and 
Telephony for diminishing atmospheric influence 
on such receivers. (Complete.) 

May 22.—JoHN Hays Hammonp, Jun.—System of 
radia contro]. (Divided application on Nc, 
13310/13.) (Sealed.) 

May 2a.—-FERNAND HoLWeck—Cathodic 
(Addition to No. 2206/14.) (Complete.) 

May 26.---EGMont C. HOEGERSTAEDT—Method for 
generating electro-magnetic waves without 
mechanical motion. (Complete.) 


detectors. 
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13247 May 29.—Marconi’s WHrELESS TELEGRAPH Co., 
Ltp., and H. J. Rounp-—Vacuous tubes used as 
& magnifiers and producers of continuous electrical 


oscillations. (Complete.) 

13248 May 29.—Production of continuous electrical oscilla- 
tions and the utilisation thereof for Wireless Tele- 
graphy and Telephony. (Complete.) 


13359 May 30.—EuGENE V. Gratrze—Electric clocks or 
time-keepers operated and controlled by Wireless 
waves. (Abandoned.) 

13374 June 2.—Cuar.es S. Lenz—H.F. current rectifier for 
rectifying H.F. wave impulses in a Wireless 
receiving circuit. (Combplete.) 


13472 June 2.—STERLING TELEPHONE AND ELEctTRICc Co., 
Lrp., and T. D. Warp MiILLER—Crystal and the 
& like detectors. (Abandoned.) 
13474 June 2.—Rotary spark gaps. (Abandoned.) 
13407 June 3.—Epovuarp Beiin—Arrangement for regu- 


lating timepieces and the like by Wireless signals. 
(Complete.) 

13520 June 3.—SicnaL GESELLSCHarT, M.B.H.—Radiating 
system for signalling by electric waves from aero- 
planes. (Addition to Nos. 736 and 23728 of 

| 1913.) (Complete.) 

14595 June 17.—Rosert B. GoLipscumipt—Mechanical 
selector for electro-magnetic waves applicable to 
Wireless Telegraph receiving apparatus. (Com- 


plete.) 
14884 June 20.—E. GirarpEau and J. BrTrHenop—Spark 
gaps for radio-telegraphy. (Complete.) 
14891 June 20.--Sir A. T. Dawson and G. T. BackHOUSE 


—Receivers for use with electrical apparatus for 
transmitting and receiving signals. (Complete.) 

15031 June 23.--E. Girarpgau and J. Breruenop—Spark 
gaps for radio-telegraphy. (Addition to No. 
14884/14.) (Complete.) 

15082 June 23.—Ropert 8B. GoLpscumipt—Mechanical 
selector for electro-magnetic waves applicable to: 
W.T. receiving apparatus. (Addition to No. 
14595/14.) (Complete.) 
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15160 


15182 


15388 


15857 
15881 


15981 
16328 


16380 


16659 


16660 
16988 


17131 


17246 


17416 


June 24.—T. W. STRATFORD-ANDREWS and GALLETTI’S 
WIRELESS TELEGRAPH AND TELEPHONE Co., LTD. 
-—Electric dischargers more particularly for use 
in Wireless Telegraphy and Telephony. 
(Pending.) 

June 24.—L. C.. Wititcox,, B...HIpPPIsLEy, and 
E. RussELL CLARKE—Wireless receiving appara- 
tus. (Pending.) 

July 1.---BERNARD SrariE—Detector for electro- 
magnetic waves or the like. (Pending.) 

July 2.—PrERcy Carr Birp—Wireless Telegraphy. 
(Pending.) 

July 2.—DEuTSCHE TELEPHONWERKE GEs., M.B.H.— 
Detector for electro-magnetic waves. (Complete.) 

July 4.—Racuunatu B. GuptE-—Alarm Marconi bell 
for ships in fog at sea and for railway trains, air- 
craft, and the like. (Pending.) © 

July 8.—Joun Hays Hammonp, Jun.—System for the 
control of moving bodies at a distance ons radiant 
energy. (Coniplete.) 

July 9.—Roperto C. GaLietti—Receiving apparatus 
for Wireless Telegraphy. (Complete.) 

July 13.—ERFORSCHUNG DES ERDINNERN G., M.B.H.— 
Process for transmission of electric waves in the 
interior of the earth. (Complete.) 

July 13.-—Process for directly exciting a Marconi 
antenna. (Complete.) 

July 17.—A. PEepery, F. Forsatu, and D. VaRsANyI— 
Wireless Telegraphy systems. (Complete.) 
July 20.—Smon Kanan—Methods for producing 
devices consisting of substances liable to changes 
in their ohmic resistance under the action of light, 
especially electric light-sensitive preparations and 

the like. (Pending.) 

July 21.—Grusepre Mussi—Transmission of electric 
impulses over circuits of high electrostatic 
capacity. (Complete.) | 

July 22.—-Marconi’s. WIRELESS TELEGRAPH CoO.,, 
Ltp., and H. J. Rounp—Apparatus for receiving 
electric’ signals... (PRending.) - 
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17487 
18009 


18203 


18408 
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July 23.—GegorcE O. Sguirr—Receiving system for 
radio-telegraphy and radio-telephony. (Accepted.) 
July 30.--Victor BoucHarpon—Sender for Hertzian 
waves with polyphase generators. (Complete.) 

Aug. 1.—Marconi’s WIRELESS TELEGRAPH CoO., 
Ltp., and E. Icn1no—Wireless Telegraph direc- 
tion finders. (Pending.) 

Aug. 7.—JOHN Hays HamMmonp, Jun.—Radio-dynamic 
control of gyroscopes. (Complete.) ? 

Aug. 10.—-GIUSEPPE Mussi—Transmission of electric 
impulses over circuits of high electrostatic 
capacity. (Addition to No. 17246/14.) (Com- 
plete.) 

Aug. 15.—WM. CLAuDE WoopLanp—Wireless Tele- 
graphy. (Accepted.) 

Aug. 17.—BriTIsH THompson-Houston Co. (GENERAL 
Evectric Co., U.S.A.)—Coherers. (Pending.) 

Aug. 25.—ALBAN J. RoBerts—Receivers for Wire- 
less systems. (Complete.) 

Sept. 4.—ALFRED H. Conen—Means for producing 
oscillatory currents of high frequency. (Com- 
plete.) 

Sept. 29.—Wwm. H. SHEPHARD and A. McKEecHnre— 
Line or Wireless Telegraph systems. (Pending.) 

Oct. 22.—BriTIsH THompson-Houston Co., Lrp.— 
Wireless signalling systems. (Pending.) 

Oct. 24.—T. W. StrRatForRD-ANDREWsS and AXEL 
OrLiINGc—Receiving arrangements for Wireless 
Telegraphy. (Pending.) 

Nov. 2-—CHaRLEs Horton—Wireless or radio- 
telegraphy. (Pending.) . 

Nov. 16.—Lucien Rouzet—Regulating device applic- 
able to self-induction coils or to winding of Tesla 
transformers used in Wireless Telegraphy or 
other application of high frequency. (Pending.) 

Nov. 20.—Manrico ComparE—Wireless control 
system. (Pending.) 

Nov. 20.—EucENE V. GratzE—Method or system for 
transmitting power or motion. (Pending.) 
Nov. 21.—EtTTorE BELLini—Apparatus for directed 

Wireless Telegraphy and Telephony. (Complete.) 


24098 


24231 


AIS GOO 


455018 


461024 


462989 


464611 
404711 
404822 
405152 
495153 
465154 
405155 


465311 


405419 


465996 


466170 
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Dec. 15.—Marconi’s WIRELESS TELEGRAPH Co. 
Ltp., and C. S. Frankiin—Aerials for Wireless 
signalling. (Pending.) 

Dec. 17.—Epwin H. Armstronc—Receiving system 
for continuous electric waves. (Complete.) 


FRANCE. 
List or Patents GRANTED DurRING 1914. 
RoucHE.—-Crystal detector. 18408. 
Addition. 
E. BELIN anpD Co.—Improvements in the distant 
transmission of electric signals, 18402. Patent of 
Addition. 
ABRAHAM.—Receiver for Wireless Telegraphy. 19482. 
Patent of Addition. 
SOCIETE DES TELEGRAPHES MUuLTIPLES.—Method of 
converting continuous current into alternating oscilla- 
tory current for the production of ‘‘ Magunna”’ 
oscillations for use in Wireless Telegraphy. 18757. 
Patent of Addition. 
MEvUNIER.—Instantaneously regulated wave detector. 
Levy-Srrauss.—Receiver for Wireless Telegraphy. 
DetvaL.—Lightning arrester for Wireless Telegraphy. 


Patent of 


DELVAL, BLossE anp LaFFITTE.—Arrangement for the 
production of musical sparks. 

Detval, BLosse anp Larritre.—Coupling coil for 
transmitter. 

DELVAL, BLossE and LarFFiTTE.—Tuning coil. 
DELVAL, BLOSSE AND LaFFITTE.—Crystal detector. 
DaAPSENSCE AND PERIGAUD.—Double detector for 
complete readjustment. 

SIGNAL GESELLSCHAFT M.B.H.—Wireless Telegraph 
Stations for the purpose of communicating with air- 
craft. 

CompaGNig UNIVERSELLE DE TELEGRAPHIE ET DE 
TELEPHONIE Sans Fit.—Method of regulating the 
wave length of a high-frequency machine. 18640 and 
18691. Patents of Addition. 

SHEPHARD anD McKeEcunie.—Improvements in Wire- 
less Telegraph systems. 


Vise 


466217 


466416 | 


406733 
466826 
406869 
466913 
467131 
467467 


467576 


4.08230 
408721 


4069162 
409286 
409290 


469349 


469443 
469444 
469565 


469664 
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DeELvaL, BLOSSE AND LarFiTTE.—Crystal detector. 
SCHIESSLER.—Sending station for 
and radio-telephony. 
Witiiams.—Improved system of duplex and multiplex 
Wireless Telegraphy. 

BeLin.—Apparatus for sending time-signals by auto- 
matic or Wireless Telegraphy. 
ABRAHAM.—-Improvements in selectors for Wireless 
Telegraphy. 

DARMEZIN DU ROUSSET ET DE LOYNES D’AUTEROCHE.— 
Device for transmitting perfectly pure waves. 
WaAELES.~—Detector 
Telegraphy. 


specially adapted for Wireless 
Lrevy.—System of Wireless transmission and recep- 
tion over a single series of waves. 


YOKOYAMA AND  KITAMURA.-—Wireless 


‘TORIKATA, 
oscillator. 
GESELLSCHAFT FUR DRAHTLOSE TELEGRAPHIE M.B.H. 
—Method of construction for an electric relay work- 
ing in an atmosphere of ionized gas particularly for 
Wireless Telegraphy. 

Bout.—-Head-phone for Wireless Telegraphy. 
BETHENOD 
working. 
LIEMBACH.—System of Wireless Telegraphy in the 
interior of the earth. 

GOLDSCHMIDT.—Spark gap for Wireless Tee 
CONTINENTAL SYNDICATE FOR THE POULSEN RapiIo- 
TELEGRAPHIE 
apparatus for Wireless Telegraphy. 

of microphones for the 
strengthening and recording of wireless signals. 
19157. Patent of Addition. 

Gopy.—Crystals adapted for detecting purposes. 
Gopy.-—Detector for Wireless Telegraphy. 

MICHET DE LA 
receiving station. 
Dr BERNocHI.—System of, and apparatus for, the 
Wireless electrical operation at a distance of a type- 
printing machine. 


AND GIRARDEAU.—Apparatus for duplex 


PauME.-——Instantaneously regulated 


radio-telegraphy’ 


AKTIENGESELLSCHAFT. — Transmitting » 


Ea i eos Pek 
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469803 
470023 
470268 


470637 
470832 


471823 


472179 
472273 
472679 
4729601 
473039 
473276 
473277 
4730660 
473808 


473809 
473827 
473847 


473996 


384/31 


385/159 


394/83 


DuvaL_.—Crystal detector. 

ROBLIN.—-Relay. 

SARGENT.-—System of Wireless communication. 
BALSILLIE.--~Transmitter. 

DucrETET, TAULEIGNE AND Co.—Apparatus for the 
strengthening and _ recording of radio-telegraphic 
signals. 19433. Patent of Addition. 
Assi.—Method of increasing the output of the 
quenched spark used in the production of electrical 
oscillations. 

Hurm.——Receiver. 

JEFFRIES.—Antenna. 

COMPAGNIE GENERALE DE  RADIO-TELEGRAPHIE.— 
Method of producing waves for Wireless Telegraphy. 
GESELLSCHAFT FUR DRAHTLOSE TELEGRAPHIE M.B.H. 
—-Sending station for Wireless Telegraphy. 
TurPAIN AND RicHaRD.—Recording device for the 
inscription of Hertzian signals. | 
ANCEL, Corry and Co.—Improvements in apparatus 
for Wireless Telegraphy. 

ANCEL.-—-Detector. 

HoLweEck.—-Improvements in electrolytic detectors. 
BETHENOD AND GIRARDEAU.—-New system of doubly- 
quenched spark gap suitable for Wireless stations 
having a musical spark. 

BETHENOD AND GIRARDEAU.-—Electrolytic detector. 
FASQUELLE.—Receiving apparatus. 

BETHENOD AND GIRARDEAU.—~Apparatus for the eleva- 
tion of portable masts. 

ANCEL.-—Recording receiver for Wireless Telegraphy 
and improved relay. 


REA y: 
List OF PATENTS GRANTED DuRING 1914. 
Quirino Majorana, Rome.—Improvements in tubes 
for the transmission of electric discharges. 
GIUSEPPE Visca, Udine.—Automatic ‘‘ Visca ”’ trans- 
mitter. 
RUDOLF GOoLpscHMIDT, Berlin.-—Receiving apparatus 
for electric waves: 
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400/17 
401/38 


403/19 
407/11 


421/5 


421/169 


421/135 


421/215 


422/207 


422/242 


422/243 


423/15 


423/32 


423/97 


423/216 


424/52 


FABIO MajJORANA, Rome.—New telephonic relay. 
Lucien Rouzet, Paris.—Wireless Telegraph stations 
for the purpose of communicating with aeroplanes. 
Fasio Majorana, Rome.—Improvements in genera- 
tors for Wireless Telegraphy. 

GiovaNNI Mepicina, Pra, Genoa.—Magneto-micro- 
phonic transformer for telephony or radio-telephony. 
Nicota MELE, Milan.—Wireless Telegraphic trans- 
mitter. 


NATIONAL ELECTRIC SIGNALLING Co., Brantrock, 


U.S.A.—Improvements in the utilisation of the energy 
of oscillatory currents. 

GUGLIELMO Marconi, London.—Improvements in 
transmitters for wireless telegraphy. 

PaRIDE MacInr AND CamiILLo Sesti, Milan.—Steam 
oscillator for the production of Hertzian waves entirely 
free from interference arising out of their generation. 
Marconi’s WIRELESS TELEGRAPH Co., Ltp., London. 
—Improvements in aerials for use in Wireless Tele- 
graphy. 

GESELLSCHAFT FUR DRAHTLOSE TELEGRAPHIE M.B.H., 
Berlin.--Method of mounting an electric relay work- 
ing in an atmosphere of ionized gas, specially adapt- 
able for Wireless Telegraphy and Telephony. 
Transmitting station for Wireless Telegraphy and 
Telephony. 

Wm. H. SHEPHARD AND A. McKecuniz£, London.— 
Improvements in systems of Wireless Telegraphy and 
Telephony. 

PARIDE MaGINI, ERNESTO LAVIOSA AND RAFFAELE 
JoImE, Spezia, Genoa.—Auto-tuner for Wireless 
Telegraphy. 

GIUSEPPE Caputi, Rome.---Persistent electric oscil- 
lator. 

GUGLIELMO Marconi, London.—Improvements in 
transmitting apparatus for use in Wireless Telegraphy 
and Telephony. 

NATIONAL WIRELESS TELEPHONE AND TELEGRAPH Co., 
San Francisco.—Apparatus for the production of high- 
frequency alternating currents for Wireless Tele- 
graphy and Telephony. 
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424/139 
426/213 


427/214 


428/216 
429/199 
431/135 


431/151 


431/167 


432/243 


432/249 


433/97 


1086530 


JoserH Scuresster, Baden.—Transmitting station for 
Wireless Telegraphy and Telephony. 

ILONTINENTALE SYNDICAT FOR POULSEN RADIO-TELE- 
GRAPHI AKTIESELSKAB, Copenhagen.—-Transmitting 
apparatus for Wireless Telegraphy. 

ParipeE Magcini, Florence.—New system of Wireless 
syntonization, 

EMILE GIRARDEAU AND JOSEPH BETHENOD, Paris.— 
Automatic adjustment for electric arcs, specially 
applicable for the production of electric oscillations 
at high frequency. 

Manrico CAMPARE, Livorno.—Regulator of distance 
mechanism by means of electric waves. 

SALVATORE LanpI, Genoa.—Gas and heat microphone 
for Wireless transmission. 

GuGLIELMO Marconi, lLondon.—Improvements in 
means for generating alternating electric currents. 
NICHOLAS JAMES JEFFRIES, New Jersey, U.S.A.—Im- 
provements in aerials for Wireless Telegraphy and 
Telephony. 

MaRCONI’S WIRELESS TELEGRAPH Co., LTtp., London. 
—Improvements in apparatus for receiving submarine 
signals. 

COMMERCIAL WIRELESS AND DEVELOPMENT Co., Cali- 
fornia, U.S.A.—-Telephonic apparatus applicable to 
Wireless Telegraphy. 

SALVATORE Linp1, Sestri Ponente, Italy.—-Apparatus 
for producing continuous electro-magnetic currents by 
using the spark of the discharge of the secondary cir- 
cuit as a conducting means for the current of the rela- 
tive primary and then as a means of interruption. 
CARLO Ponti and Tiro Vestoni, Bologna.—System 
of preventing the interception of communications in 
Wireless installations. 


UNITED STATES OF AMERICA. 

List OF PATENTS GRANTED DURING Ig14. 

Feb. 1o.—FRrANK P. HERRGUTH (Assignor to the 
Universal Wireless Telegraph and Telephone Co. 
of California)—Method of transmitting vocal and 
other sounds by means of electro-magnetic waves 
without the use of wires. 


734 


1087113 


1087126 


1087549 


1087892 


1088686 


1089091 


IOQI127 


1091768 


1092294 


1093240 
oes F 


1096065 


1096142 


10G0717 


1097872 
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Feb. 17.—RuDOLF GoLpscHMIDT, Berlin—Machine 
for the reception of electric waves. 

Feb. 17.—-B. Macku, L. Manpetstam and N. 
PAPALEXI—Arrangement for producing’ slightly- 
damped electrical oscillations. 

Feb. 17.—VALDEMAR POULSEN, Copenhagen — 
Receiver for signals transmitted by Wireless 
Telegraphy. 

Feb. 17.—W. SCHLOEMILCH and O. von Bronk, Ger- 


many—Method of and means for receiving elec- 
trical oscillations. 

March 3.—W. T. Dircuam, Twickenham, England— 
Transmitter for Wireless Telephony. 

March 3.—W. E. D. Strokes and G. W. Davis, 
New Jersey—-Receiving device for Wireless Tele- 
graph systems. 

March 24.—Ropert R. GoLptTHorp, Connecticut— 
Receiving apparatus for Wireless Telegraphy. 
Match 31.—FREDERICK G. SARGENT, Massachusetts— 
Method of and apparatus for selective Wireless 

Telegraphy. 

April 7.-—Joser ScHIESSLER, Vienna—Receiving 
apparatus for alternative Wireless Telegraphy 
and Telephony. 

April 14.--JoHn G. BAtsiILutr, 
Telegraph receiver. 

May 5.—HEeERsert Merton, London, England—Wire- 

less Telegraph receiver. 

12.—EarL G. STALNAKER, Illinois—Apparatus 
for adjusting or varying the oscillation-responsive- 
ness of circuits such as those of Wireless Tele- 
graph systems. 

May 12.--E. WeErNTRAUB, Massachusetts (Assignor to 
the General Electric Company, New York)—Im- 
proved means of indicating and detecting ethereal 
vibrations as used in Wireless Telegraphy. 


Australia—-Wireless 


May 


May 12.—Cuarirs D. Herroxp, California—Oscilla- 
tor for use in transmission by Wireless Telegraphy 
and Telephony. 

May 26.—Tuomas J. Murpuy, New York—High- 
tension apparatus for use in Wireless Telegraphy. 


1097974 


1098379 
& 
1098380 


1099861 


109g865 
1101148 


IIOLI75 


IIOI4QI 


1101533 


IIOIQI4. 
TIOIQIS 


1102184 


1102442 
1103822 


1104065 


June o.—Eart G. STALNAKER, 
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May 26.—Watton Harrison, New York—Receiver 
for communication by Wireless Telegraphy or 
Telephony. 3 | 

June 2.—Joun Hays Hammonp, Jun., Massachusetts 
——System of selective control. 

Improvements in receiving apparatus, particularly 

automatic tickers, for radio-telegraphy. 

g.—JOSEPH Rares, New York—Collapsible 
towers especially adapted for use in portable 
stations for Wireless Telegraphy. 


June 


Illinois—High fre- 
quency system of transmission and_ receiving 
apparatus for Wireless Telegraphy and Tele- 
phony. 

June 23.—JOSEF SCHIESSLER, Vienna—Apparatus for 
the production and strengthening of high fre- 
quency oscillations for Wireless Telegraphy and 
Telephony. 

June 23.—-EMILE GIRARDEAU, Paris—Improvement in 
aerials for Wireless Telegraphy. 

June 23.—EmILeE GIRARDEAU and JOSEPH BETHENOD, 
Paris—Improvements in or relating to systems 
for producing high-frequency currents. 

June 30.—LeEz De Forest, New York (Assignor to 
the De Forest Radio-Telephone Co., New York) 
—Improvements in transmitting and receiving 
systems adapted to directional and duplex Wire- 
less Telegraphy. 

June 30.—Recinatp A. FESSENDEN, Massachusetts-— 
Improvement in antennee for the transmission and 
reception of wireless impulses. 

June 30._-RaLpH C. Browne (Assignor to the Browne 
Apparatus Co.), Massachusetts—Improvements 
in detectors for Wireless Telegraphy. 

July 7.---FREDERICK G. Sarcent, Massachusetts— 

Apparatus for selective Wireless Telegraphy. 

14.—WERNER  O7TO, 
oscillator. 


July Berlin — High-tension 


July 21.—BEnJAMIN J. MIESSNER, Washington—Im- 
provements in detectors for wireless apparatus. 
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1104256 
1104712 
1104746 
IT105029 
1105984. 


1106729 


1106874 
1106875 


1106945 


I 109909 


Z110253 


IIl12411 


III3149 


Year-Book of Wireless Telegraphy and Telephony 


July 21.—GrREENLEAF W. Pickarp, Massachusetts 
(Assignor to the Wireless Speciality Apparatus 
Co., New York)—Improvements in detectors for 
Wireless Telegraphy and Telephony. 

GOLDSCHMIDT, Germany—Im- 

for and method of 


21.--RUDOLF 
provements in apparatus 
receiving electric waves. 


July 


July 21.—Wwm. H. SuepHarp and A. E. McKECcHNIE, 
London, England—Improvements in or relating 
to Wireless Telegraph or Telephone systems. 


July 28.--EmILE GIRARDEAU, Paris—Improvement in 
automatic commutators for  radio-telegraphic 
plants with indirect excitation. 

Aug. 4.—Horace Manpers, London, England— 
Apparatus for the production of continuous elec- 
trical oscillations. 


Aug. 11.—Lucirn Rouzet, Paris—Improvements in 
Wireless Telegraph installations for aerial 
vessels. 


Aug. 11.—Perer L. Jensen (Assignor to the Com- 
mercial Wireless and Development Co.), San Fran- 
icisco—New and useful improvements in wire- 
less apparatus. 

Aug. 11.—NicHoLtas J. JEFFRIES, New Jersey— 
New and useful improvements in antenne for 
Wireless Telegraphy. 

Sept. 8.—HeEnrRy P. Dwyer (Assignor to the Dwyer 
Wireless Telegraph and Telephone Co.), San 
Francisco—Improved oscillator for generating 
electro-magnetic waves for use in Wireless Tele- 
graphy and Telephony. 

Sept. 8.—ALFRED H. Couen, San Francisco—Im- 
proved means for producing oscillatory currents 
of high frequency for Wireless Telegraphy and 
Telephony. 

Sept. 29.—RoBErT T. ACKLEY, Ohio—Improvements 
in wave detectors employed in wireless communi- 
cation. 

Oct. 6.—Epwin H. ARMSTRONG, New York—Improve- 
ments in Wireless Receiving Systems. 


1114626 


1114840 


I115530 


TI15823 


I115902 


1116059 
IIIOUII 
1116183 
1116309 
T116588 


T117681 


1118004. 
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Oct. 20.—-THomas B. MiLLer, Washington—Improve- 
ment in Series-Multiple switches and condensers 
for Wireless Telegraph Systems. 


Oct. 27.—WiLiiam C. Woop anp (Assignor to the 
Packard Electric Co.), Warren, Ohio—Method of 
increasing the group frequency or pitch of the 
tone heard at the receiving station of a Wireless 
Telegraph system. 


Nov. 3.—JoHN Hays Hammonp, Jun., Massachu- 
setts—Improved system of radio-dynamic directive 
control. 

Nov. 3.—ALBERT A. JAHNKE, Point Richmond, Cali- 
fornia (Assignor to the National Wireless Tele- 
phone and Telegraph Co., San Francisco)—Ap- 
paratus for the production of high frequency 
oscillating currents for Wireless Telegraphy and 
Telephony. 

Nov. 3.—ALLEN J. COUGHENOUR, Kansas—Improved 
detector for use in wireless signalling systems. 

Nov. 3.—WALTER HAHNEMANN, Kiel, Germany— 
Improved antenna structures on aeroplanes for 
wireless signalling. 

Nov. 3.—RicHarD Prunp, New York—Improved 

station for the transmission and reception of 

electro-magnetic wave energy. 

Nov. 3.—EZECHIEL WEINTRAUB (Assignor to the 
General Electric Co.), New York—Improvements 
in receivers for Wireless Telegraphy. 

Nov. 3.—GuUGLIELMO Marconi, London, England 

(Assignor to the Marconi Wireless Telegraph 
Company of America, New York)—Duplex system 
of Wireless Telegraphy. 

Nov. 10.—Watton Harrison, New York—Improve- 
ments in receivers for wireless communication. 
Nov. 17.—JOHN LoErFLer, California—Improvements 

in spark gaps for Wireless Telegraphy. 

Nov. 24.--Watton Harrison, New York—New 
method of transmitting sounds by means of 
Hertzian waves. 

2B 
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1118228 


T119952 
1120054 


1122027 


1122358 


1122504 


1122975 


1123008 


1123118 


PL2371G 


& 


1123120 


Nov. 24.—GREENLEAF W. PickArp, Massachusetts 
(Assignor to the Wireless Speciality Apparatus 
Co., New York)—Oscillation detector for Wire- 
less Telegraphy. 

8.—WaLton Harrison, New York—Improved 
transmitter for wireless communication. 

Dec. 8.—Watton Harrison, New York—New and 
improved system for signalling through space. 
22.--MENDEL Osnos, Berlin (Assignor to the 
General Electric Co., New York)—Method of 
tuning alternating current circuits. 


Dec. 


Dec. 


Dec. 29.-—LESTER STEWART Barr, Washington—Im- 
provements in detectors for Wireless or Hertzian 
wave Telegraphy. 

Dec. 29.---Watton Harrison, New York—Art of 

transmitting sounds by means of Hertzian waves. 

Dec. 29.—THomas B. MILLER, Washington—System 

for generating electric currents of high frequency 

for use in Wireless Telegraphy. 
29.—Louis CoHEN, Massachusetts—System of 
distribution for oscillatory electrical currents. 

Dec. 29.—-LEE De Forest, New York (Assignor to 
Radio-Telephone and Telegraph Co. of America) 
—Improvement in signalling systems employing 
electro-magnetic waves. 

Dec. 29..-Lr—E DE Forest, New York (Assignor to 
the De Forest Radio-Telephone and Telegraph 
Co. of America)—System for securing secrecy of — 
communication by Wireless Telegraphy or 
Telephony. 


Dec. 


Arc mechanism for systems of space communication. 


gt4 asvg aovf o7| 


Medium Power Battleship 


Wireless Transmitter. 


Designed for instantaneous change of wavelength. 


7a 


A 


PARTICULARS OF THE LEADING COM- 
PANIES ENGAGED IN THE 
-COMMERCIAL DEVELOPMENT OF 

: - WIRELESS TELEGRAPHY 


0 


Amalgamated Wireless (Australasia) Limited 


Incorporated.—July 11th, 1913, in State of New South Wales. 

Head Office—-‘‘ Wireless House,’’ 97, Clarence Street, 
Sydney. 

New Zealand Office.—Australasia Chambers, Wellington. 

Directors.—Hugh Robert Denison (Chairman and Managing 
Director), John Macallum Jolly, Charles P. Bartholomew, Ernest 
T. Fisk (Technical Manager), John H. Forrest. 

Secretary.—John H. Forrest. 

Capital—- £140,000 in 140,000 shares of £1 each. Issued 
140,000 shares of £1 each, all fully paid up. The financial year 
of the Company ends at June 30th, and the first annual general 
meeting was held on August 27th, 1914. 

The Company owns a perpetual licence to use and exploit 
the Marconi and Telefunken patents in the Commonwealth of 
Australia and Dominion of New Zealand and in that part of the 
Pacific and Indian Oceans bounded by the 20 deg. north and 
60 deg. south latitude and the 110 deg. west and 110 deg. east 
longitude. 

Accounts.—The first accounts were made up to June 3oth, 
1914. The profit and loss account showed that the gross profit 
from trading account, radiotelegraphic traffic, ships’ subsidies, 
royalties, etc., amounted to £29,344 5s., and after deduct- 
ing all expenses (including depreciation), amounting to 
420,727 17s. 4d., there was a net profit of £8,616 7s. 8d. 
A dividend of 4 per cent. was declared, and after passing 

3,000 to patents reserve account the balance was carried 
forward. The Company now controls under subsidy agreements 
for fixed terms seventy-five passenger and cargo vessels. 
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Compagnie Francaise Maritime et Coloniale de 
Télégraphie Sans Fil 
Incorporated.—24th April, 1903. 


Head Office.—35, Boulevard des Capucines, Paris, France. 


Directors.—Baron de la Chevreliere, Commendatore G. Mar- 
coni, Alfred Musnier, John Dal Piaz, Charles Roux. . 


Secretary.—F. Gondry. 
Engineer.—-M. Tauléra. 


Capital.—-Authorised, 500,000 francs in 5,000 shares of 100 
francs each. Issued, 100,000 francs in 1,000 shares of 100 francs, 
each fully paid, and 200 Profit shares having no capital denomina- 
tion. The financial year of the Company ends at December 31st 
in each year. Dividends at the rate of 5 per cent. per annum 
have been paid on the capital shares of the Company in respect 
of each of the years 1906, 1907, 1908, 1909, 1910, and 1911, and 
10 per cent. for the years 1912 and 1913. The Company owns 
and operates the wireless telegraph apparatus. on nearly 100 
vessels. 

The Company holds the exclusive licence of Marconi’s Wire- 
less Telegraph Company, Limited, and the Marconi International 
Marine Communication Company, Limited, for France, its 
colonies and dependencies, and vessels flying the French flag. 


Compagnie Générale de Radiotelegraphie, 
Société Anonyme 


Incorporated.—January 15th, 1914. 

Head Office.—63, Boulevard Haussmann, Paris. 

Directors.—Monsieur d’Arsonval (President), MM. Gabion 
and Bitterli. 

Manager.—Monsieur Tronchon. 

Capital.—r,500,000 francs, divided into 3,000 shares of 500 
francs each, all issued and paid up. 

This Company purchased the assets of the Cie Générale 
Radiotélégraphique in liquidation. The Company owns and 
operates the patents of Lepel and Joly. 
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Compagnie Universelle de Télégraphie et de 
Téléphonie Sans Fil. 


Incorporated.— September 25th, 1912. 

Head Office.—20 bis, Rue la Boétie, Paris. 

Directors.—Lazare Weiller (Président), Marcel Bloch, Emile 
Chalancon, Baron de la Chevreliere, Alexandre Imbert, Godfrey 
C. Isaacs, René Robard, Ernest Goes Sins. 

Secretary. ~-Georges Tharel. 

Capital.—to,o00,o00 francs divided into 100,000 shares of 
100 francs each, all subscribed and paid for in cash. 100,000 
Parts Bénéficiaires have also been issued. 

The financial year ends at March 31st. 

The Company has acquired the whole of the patents in 
respect of wireless telegraphy or telephony which have been taken 
out in the name of Professor Rudolph Goldschmidt, and a right 
to any further inventions made by him in respect of wireless 
telegraphy or telephony, and any patents for which he may apply 
in connection with such inventions for all countries except Ger- 
many, its colonies and dependencies. _ 

In 1913 Marconi’s Wireless Telegraph Company, Limited, 
acquired an interest in the above Company. 


Compafifa Marconi de Telegraffa Sin Hilos Del Rio 
de La Plata 


Incorporated.—August 4th, 1906. 


Head Office.—Tornquist Building, 132, San Martin, Buenos 
Aires, Argentine. 

Directors.—Captain Guillermo Jose Nunes (President), Sefior 
Florence O’Driscoll (Managing Director), Colonel Sir Thomas 
Holdich, K.C.M.G., K.C.I.E., C.B., Godfrey C. Isaacs, Com- 
mendatore G. Marconi, Sefior J. A. Pilling, Sefior Carlos Pereira 
Pinto, Dr. Julio Pueyrredon, Sefior Enrique Schlieper, Sydney 
St. J. Steadman, Sefior Antonio Terrarosa. 

Secretary.—Sefor Enrique Schlieper. 

Engineer.—E. Berry. 

Capital.—$2,000,000 gold, represented by 250,000 shares of 
$5 gold each, series ‘‘AA,’’ fully paid, and 150,000 Preference 
shares (5 per cent. non-cumulative) of $5 gold each,’ series 
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‘‘ BB,’ 35 per cent. has been called up on the “‘ BB”’’ shares. 
The balance is payable in instalments of 10 per cent. with not 
less than thirty days’ notice. The financial year of the Company 
ends at May 31st. 


The Company owns the Marconi patents and patent rights 
for the Argentine Republic, and has licences from Marconi’s Wire- 
less Telegraph Company, Limited, and the Marconi International. 
Marine Communication Company, Limited, to work the Marconi 
system in the Republics of Argentine, Uruguay, and Paraguay. 
The Company has the permission of the Government to erect 
wireless telegraph stations within the territorial limits of the 
Argentine Republic and on vessels flying the Argentine flag. The 
Company is constructing a high-power wireless station in the 
Argentine Republic to communicate direct with a similar station 
in Europe, and the Argentine Government approved this project 
on August toth, 1912. 


Compafiia Nacional de Telegrafia Sin Hilos 


Incorporated.— December 24th, 1g1o. 

Head Office.—Calle de Alcala 43, Madrid. 

Directors.—Exco. Sr. General Don Jose de Bascaran, Excmo. 
Sr. Conde de Albiz Don Antonio Comyn, Sr. Don Eduardo 
Estelat, Godfrey C. Isaacs, Sr. Don Jaime Macnaughton, Com- 
mendatore G. Marconi, Sr. Don Francisco Setuain. 

Secretary.—Sr. Don José Asensio. 

Capital._-6,500,000 pesetas divided into 8,000 6 per cent. 
Participating Preference shares of 500 pesetas each, and 5,000 
Ordinary shares of 500 pesetas each. 

The financial year ends on December 31st. 

This Company was formed to take over from La Compania 
Concesionairia de Servicio Publico Espanol de Telegrafia sin 
Hilos, who were unable to carry out their obligations, the con- 
cession from the Spanish Government for the construction and 
exploitation of a public wireless telegraph service in Spain and 
its colonies. The Company has ten wireless telegraph land sta- 
tions erected and working at Aranjuez, near Madrid, Cadiz, Barce- 
lona, Teneriffe, Las Palmas, Vigo, Soller, Finisterre, Santander, 
and Cape Palos, and has further stations in course of construc- 
tion. The Company holds an exclusive licence from Marconi’s 
Wireless Telegraph Company, Limited, to use and exploit its 
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patents in Spain and her colonies, except on vessels of the 
mercantile marine. 3 

The Company proposes to establish a direct wireless tele- 
graph service between Spain and England by means of the Mar- 
coni Company’s station at Poldhu, Cornwall. 


Deutsche Betriebs Gesellschaft fiir Drahtlose Tele- 
. graphie m.b.H. 


Incorporated.—January TAC, TOL: 

Head Office.—Tempelhofer Ufer 9, Berlin, S.W. 61. 

Directors.— Dr. Franke, Commerzienrat Mamroth, Com- 
mendatore G. Marconi, M. ee Georg Count von Arco, 
Geheimer Legationsrat Fritz Rose. 

Manager.— Hans Bredow. 

Capital.— 2,500,000 marks. 

The Company exploits wireless telegraphy on vessels of the 
mercantile marine of Germany and Austria-Hungary. The system 
of wireless telegraphy installed by them is known as the 
‘‘ Debeg.”” At December 31st, 1913, the ‘‘ Debeg ’? owned and 
cperated the wireless telegraphic apparatus on 295 vessels. The 
financial year of the Company ends at September 30th in each year. 


Gesellschaft fiir Drahtlose Telegraphie m.b.H. 
(Telefunken), 


Incorporated.—June 15th, 1903. 

Head Office.—Tempelhofer Ufer 9, Berlin. 

Directors.—Count von Arco, Hans Bredow, Karl Solff (Vice- 
Director). 

Founded by the Allgemeine Elektrizitats-Gesellschaft, Berlin, 
and Siemens and Halske A.G., Berlin, for the exploitation of the 
patents of Professor Slaby, Pibfeesot Bete and Count von Arco 
all over the world. 

The Company, whose shares are in the sole possession of 
the Allgemeine Elektrizitats-Gesellschaft and Siemens and Halske, 
Berlin, is interested in the following Companies :— 

Deutsche Betriebsgesellschaft fiir drahtlose Telegraphie 
m.b.H., Berlin, S.W. 

Deutsche Se eeoerecelischati fiir drahtlose Telegraphie 
Ait. berlin. 
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Société Anonyme Internationale de Télégraphie sans Fil, 
Brussels. 

Atlantic Communication Company, New York. 

Telefunken East Asiatic Wireless Telegraph Co., 
Shanghai. | 

Amalgamated Wireless (Australasia), Ltd., Sydney. 


Marconi International Marine Communication 
Company, Limited 


Incorporated.—-April 25th, 1900. 

Head Office.-Marconi House, Strand, London, W.C. 

Lirectors.—Commendatore G. Marconi, G. C. Isaacs (Manag- 
ing Director), Major S. Flood-Page, Alfonso Marconi, H. 5S. 
Saunders, M. Travailleur, Captain H. Riall Sankey, R.E. 
(retired). 

Manager.— W. W. Bradfield. 

Secretary and Deputy Manager.—H. W. Allen, F.C.1.S. 

Marine Superintendent.—_Captain C. V. Daly. 

Capital._ Authorised, £350,000 in £1 shares. Issued, 
£306,084 in 306,084 shares, fully paid. 5% per cent. First 
Mortgage Debentures (Bearer). Authorised, £250,000. Issued 
and outstanding, £121,880 in £20 bonds. Secured (without 
trust deed) as a floating charge on the undertaking and all the 
property. Redeemable at par July rst, 1941. Interest payable 
January 1st and July ist. 


Dividends. per cent. for 1910, 7 per cent. for 1911, 10 per 
cent. for 1912, and 10 per cent. for 1913, and an interim dividend 
of 5 per cent. in respect of 1914 was paid February Ist, 1915. 

The accounts are made up to December 31st in each year. 


This Company was formed for the purpose of working 
throughout the, world, except in the United States of America, 
Hawaii, Chili, and colonies or dependencies of those States, an 
exclusive licence for all maritime (being mercantile or yachting) 
purposes granted by Marconi’s Wireless Telegraph Company, 
Limited. The Company has transferred to Associated Companies 
its rights in Canada, Argentina, Uruguay, Australasia, and all 
European countries and their dependencies except Great Britain 
and Ireland and Italy. In 1909 the Company and Marconi’s 
Wireless Telegraph Company, Limited, entered into an agree- 
ment with the Post Office, which provided, in consideration of 


e 
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the payment of £15,000, for the transfer to the Post Office of 
the coast stations in the United Kingdom. This Company owns. 
and operates the wireless telegraph apparatus on about 900 
vessels of the mercantile marine. 


Marconi'’s Wireless Telegraph Company, Limited 


Incorporated.—July 20th, 1897, as ‘‘ Wireless Telegraph and 
Signal Co., Ltd.’’; name changed as above in March, 1goo. 

Head Office.—Marconi House, Strand, London, W.C. 

Directors. Commendatore G. Marconi, LL.D., D.Sc. (Chair- 
man), Godfrey C. Isaacs (Managing Director), Major S. Flood- 
Pare, Captain H.Riall ‘Sankey; :R.E.. (ret.),-H. S./Saunders, 
Samuel Geoghegan, M.I.Mech.E., M.Inst.C.E.I., Alfonso 
Marconi. 

Manager.—W. W. Bradfield. 

Secretary and Deputy Manager.--Henry W. Allen, F.C.1.S. 

Chief Engineer —-Andrew Gray. 

This Company was formed to acquire Mr. Guglielmo Mar- 
coni’s patents for Wireless Telegraphy in all countries except 
Italy, its colonies and dependencies. The Company has substan- 
tial interests in the following companies :— 

Marconi Wireless Telegraph Company of America. 

Marconi Wireless Telegraph Company of Canada, Limited. 

Spanish and General Wireless Trust, Limited. 

Société Anonymé Internationale de Teéelégraphie sans fil. 

Russian Company of Wireless Telegraphs and Telephones. 

The Marconi International Marine Communication Com- 

pany, Limited. 

Compafiia Marconi de Telégrafia sin Hilos del Rio de la 

Plata. 

Relay Automatic Telephone Company, Limited. 

Compagnie Universelle de Télégraphie et de Téléphonie sans 

fil. 

Amalgamated Wireless (Australasia), Limited. 

At December 31st, 1913, the shares held in associated com- 
panies were of a par value of 452,421,220, and were taken into 
account at their cost price, namely, 41,298,743. In October, 
1911, the Company took over the patents of the Lodge-Muirhead 
Syndicate, Limited. The Company has in hand important con- 
tracts for the erection of Wireless Telegraph stations in nearly 
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every part of the world. The Company owns the high-power 
Wireless Telegraph stations at Clifden, Ireland, and Poldhu, 
Cornwall, and is erecting other high-power Wireless Telegraph 
stations for account of its subsidiary companies in Wales, New 
York, San Francisco, Honolulu, Buenos Aires, etc. In 1912 the 
Company erected new and extensive works at Chelmsford to 
enable it to cope with its rapidly increasing business. 

Accounts and Dividends.—Accounts are made up at Decem- 
ber 31st and usually submitted in June following. In respect of 
each of the years I9g1I, 1912, and 1913 the Company paid divi- 
dends of 17 per cent. on the Preference shares and 20 per cent. 
on the Ordinary shares, 

Capital. Authorised, £1,500,000 in 1,250,000 Ordinary shares 
of £1 each, and 250,000 Cumulative Participating Preference 
shares of £1 each. The Preference shares are entitled to a cumu- 
lative dividend of 7 per cent., and, after the Ordinary shares have 
received a ro per cent. non-cumulative dividend, to share pari 
passu with the latter shares in surplus profits remaining. Issued, 
250,000 Preference shares and 1,222,688 Ordinary shares. 

On July 30th, 1913, the Company entered into a contract with 
the British Postmaster-General for the erection of long-distance 
Wireless Telegraph stations in (1) England, (2) Egypt, (3) East 
Africa, (4) South Africa, (5) India, (6) Singapore or the Malay 
Peninsula, and under this contract the Company is entitled, in 
addition to the contract price for the supply of the stations, to a 
percentage of the gross receipts of each station during such 
period not exceeding 28 years (subject to the provision’ for deter- 
mination by the Postmaster-General at the expiration of 18 years), 
as any apparatus covered by any patent owned by the Company 
shall be used. 


Marconi Wireless Telegraph Company of America 


Incorporated._— November 22nd, 1899, under the laws of New 
Jersey. 3 
New York Office.—Woolworth Building, 233, Broadway, New 
York, U.S.A. | | 

Directors. Hon. J. W. Griggs (President), Commendatore 
G. Marconi, Edward J. Nally, John Bottomley (Vice-Presidents), 
Major S. Flood-Page, John L. Griggs, Godfrey C. Isaacs, 
James W. Pyke, James R. Sheffield, George S. de Sousa, Edward 
L. Young, J. Van Vechten Olcott. 
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Vice-President and General Manager.—Edward J. Nally. 
Secretary and Treasurer.—John Bottomley. 
Chief Engineer.— F. M. Sammis. 


Traffic Manager.—G. S. de Sousa. 
Capital. 


Increased to $10,000,000, divided into 2,000,000 
shares of $5 each on April 18th, 1912. Special settling day on 
the London Stock Exchange, June 19th, 1912, in 2,000,000 shares. 
The financial year ends December 31st. 

The Company has the sole right to use and exploit the Mar- 
coni patents in the United States of America, the Hawaiian 
Islands, Philippine Islands, Cuba, Porto Rico, Alaska, 
and the Aleutian Islands, and also the patents of Sir Oliver 
Lodge, Professor Michael Pupin, Thomas A. Edison, and Dr. 
James A. Fleming. 

The Company owns in the United States some sixty land 
stations for communication with ships at sea, including a high- 
power station at Cape Cod capable of transmitting to vessels at 
sea to a distance of 2,000 miles. On December 31st, 1913, the 
Company owned and operated the wireless apparatus on about 
450 ships of the mercantile marine. 

High-power Stations.—The stations situated at New Bruns- 
wick and Belmar, New Jersey, for communication with Great 
Britain, have now been completed, and, but for the outbreak of 
the European war, would now be in operation with the English 
Company’s station in Wales. During the year a commercial 
service has been established between stations at Bolinas and 
Marshalls, California, and stations at Kahuku and Koko Head, 
near Honolulu, Hawaiian Islands. Stations are also in course 
of construction in the Hawaiian Islands for communication with 
a station which is being erected by the Japanese Government. 
It is anticipated that early in 1915 a direct service will be estab- 
lished between the stations at Marion and Chatham, Mass., and 
the Norwegian Government station at Stavanger. Stations are 
also in course of construction at Ketchikan, Alaska, and at 
Astoria, in the State of Oregon, and it is expected that these will 
be ready for service early in 1915. Communication between 
Alaska and the United States has in the past been rather difficult, 
owing to the many interruptions in the cables. During the year 
1914 some very important contracts have been carried out for 
the United States Government. On August Ist, 1913, the Com- 
pany paid a dividend of 2 per cent. in respect of the year ender 
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January 31st, 1913. At December 31st, 1913, there was a 
balance to the credit of the Company’s profit and loss account 
of $214,693°54. The Company is party to an agreement with the 
Western Union Telegraph Company of the United States and the 
Great North-Western Company of Canada, under which it has the 
use of the 25,000 telegraph offices of these two cable companies 
in the United States and Canada for the collection and delivery 
of Marconigrams. 


Marconi Wireless Telegraph Company of Canada, 
Limited 

Incorporated.—By special Act of the Dominion of Canada on 
August 13th, 1903. ; 

Head Office.—Shaughnessy Building, 137, McGill Street, 
Montreal. | 

Directors.---Andrew A. Allan (President), Commendatore G. 
Marconi (Vice-President), Robert Bickerdike, M.P., G. M. Bos- 
worth, J. N. Greenshields, K.C., Godfrey C. Isaacs, W. D. 
Birchall, J. H. Lauer (General Manager), E. J. Nally. 

Secretary and Treasurer.—A, E. Reoch. 

CapitalAuthorised and issued capital, $5,000,000 in 
1,000,000 shares of $5 each, fully paid. Special settling day on 
the London Stock Exchange, March 22nd, 1912, in 1,000,000 
shares. The financial year of the Company ends at January 31st. 

The Company owns the sole right to use and exploit the 
Marconi patents in the Dominion of Canada and the Colony of 
Newfoundland. 

The Company concluded an agreement on April 5th, 1911, 
with the Canadian Government, which provided that the Company 
should operate and maintain on behalf of the Canadian Govern- 
ment the Wireless Telegraph stations on the eastern coasts of 
Canada, twenty in all, for a period of twenty years. On Septem- 
ber 17th, 1912, a further agreement was entered into with the 
Canadian Government providing that the Marconi Company should 
Operate and maintain, on behalf of the Canadian Government, nine 
Wireless Telegraph stations on the Great Lakes. This agreement 
to run concurrently with the one concluded on April 5th, 1911. 

An agreement between the Newfoundland Government and 
the Company came into force on April 20th, 1912, under which 
the Canadian Marconi Company has an exclusive licence to work 
Wireless Telegraph stations in the Colony of Newfoundland. The 
agreement also provides for the Company to operate eight Wire- 
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less Telegraph land stations on behalf of the Government, and to 
erect and operate four further such stations. 

The Company receives under the above two agreements sub- 
sidies amounting to approximately $100,000 per annum. 


Under the agreements with the Newfoundland and Canadian 
Governments the following stations are operated :— 

Ten stations for the Newfoundland Government, the 
controlling station of which, at Fogo, is the property of the 
Company. 

Twenty-two stations in Eastern Canada and Newfound- 
land for the Canadian Government, four of which are the 
property of the Company. 

Eight stations on the Great Lakes on behalf of the 
Canadian Government. 

The Marconi Wireless Telegraph Company of Canada, 
Limited, owns the high-power Wireless Telegraph station at Glace 
Bay, by which, in conjunction with the station at Clifden, Ire- 
land, a public Wireless Telegraph Service is conducted with Great 
Britain and the Continent of Europe. The Company owns and 
operates the Wireless Telegraph apparatus on nearly 100 vessels. 
Improvements are being made to the Cape Race station 
which will give it a range of over 500 miles by day. 

Under contract with the Canadian Government the Company 
has established permanent communication between Le Pas, Mani- 
toba, and Port Nelson, Hudson Bay, a distance of 350 miles. 


Russian Company of Wireless Telegraphs and 
Telephones 


Incorporated.— October 8th, 1908. 

Head Office.—14, Lopuchinskaia, Petrograd, Russia. 

Directors.—Commendatore G. Marconi, G. C. Isaacs, S. M. 
Eisenstein, Pierre de Balinski, M. Salberg, Adrian Simpson 
(Managing Director), Admiral I. F. Bostrem, I.R.N. (retired). 

Secretary.._Leon Eisenstein. 

Capital.— Originally 1,200,000 roubles in 12,000 shares of 100 
roubles each. This capital was increased to 1,800,000 roubles in 
November, 1911, in order to enable the Company to acquire a 
license from Marconi’s Wireless Telegraph Company, Limited. 
The capital was further increased in 1913 to 2,400,000 roubles 
and in 1914 to 3,000,000 roubles, divided into 30,000 shares of 
100 roubles each. 
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The financial year ends December 31st (Russian date). 


Dividends.—In respect of the years 1912 and 1913 dividends 
of 6 per cent. have been paid. 


The Company owns the Russian patents taken out in the 
name of S. M. Eisenstein, and also holds an exclusive licence to 
use and exploit the Marconi Company’s patents in Russia (exclud- 
ing stations for international communication or on vessels of 
Russian Mercantile Marine). 

The Company has supplied the Russian Government with a 
large number of Wireless Telegraph stations, and has now a very 
large amount of work in hand for that Government. Communi- 
cation has been established and messages exchanged between the 
Company’s station at Petrograd and the Marconi Company’s 
high-power station in Wales. 


Société Anonyme Internationale de Télégraphie Sans 
Fil 
Incorporated.—March 31st, 1913. 
Head Office.—13, Rue Brederode, Brussels. 


Directors.—M. Travailleur (Managing Director), Major S. 
Flood-Page, Godfrey C. Isaacs, Commendatore G. Marconi, 
Captain H. Riall Sankey, Count Georg von Arco, Hans Bredow, 
Dr. Adolf Franke, Paul Mamroth, F. Cattier, G. Perier. 


Capital.—z2,250,000 francs, divided into 4,500 shares of 500 
francs each, all issued and fully paid. 

The financial year ends at December 31st, and for the year 
1913 the Company paid a dividend of 73 per cent. 

The Company exploits Wireless Telegraphy on vessels 
of the mercantile marine of all European countries except- 
ing the United Kingdom of Great Britain and Ireland, Germany, 
Austria-Hungary, Italy and France, and at the present time owns 
and operates Wireless Telegraph apparatus on nearly 200 vessels. 


Société Francaise Radio-Electrique, Société ANDI AS 


Incorporated.—April 4th, 1gro. 

Head Office.—r1o, Rue Auber, Paris. 

Directors.—Monsieur le Comte de Beaumont (President), MM. 
Fondere, Girardeau, Desachy, de Rivaud, Desclaux, Vinet, de la 
Taille, Dumont, and Bassee. 
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Managers.—-MM. Girardeau and Desachy. 

Capital.—-1,500,000 francs, divided into 15,000 shares of 
100 francs each. For the year 1912 a dividend of ro per cent. 
was paid. 

The Company owns and operates the patents of Bethenod and 
Girardeau. 


Spanish and General Wireless Trust, Limited 


Incorporated.—February 16th, 1912. 

Head Office.—Marconi House, Strand, London, W.C. 

Directors.—Godfrey C. Isaacs (Managing Director), Alfonso 
Marconi, Major S. Flood-Page, Captain H. Riall Sankey, 
Henry S. Saunders. 

Secretary.—Henry W. Allen, F.C.I.S. 

Capital.— Authorised, £350,000 in 350,000 shares of £1 each. 
Issued, 249,007 shares of £1 each. The object of the Company 
is to hold shares in the subsidiary Marconi Companies, in particu- 
lar those of the Compania Naciofial de Telegrafia sin Hilos, the 
denomination of whose shares renders them difficult to negotiate 
on the London Stock Exchange. The Company holds at present 
12,350 Bearer shares of 500 pesetas each in La Compania Nacional 
de Telegrafia sin Hilos. 

At June zoth, 1914, the profit and loss account showed a 
credit balance of £43,586 7s. 4d. 


The Wireless Press, Limited 
(Private Company) 

Incorporated.— October 7th, 1910, under the title of ‘‘ The 
‘Marconi Press Agency, Ltd.’’ Name changed July 11th, 1914. 
Head Office.—Marconi House, Strand, London, W.C. 

Directors..--Godfrey C. Isaacs, Captain H. Riall Sankey, 
R.E. (retired), Henry S. Saunders, Major J. E. Cochrane, W. W. 
Bradfield, Captain C. V. Daly, and Henry W. Allen (Manager). 

Secretary.—-H. W. Corby, F.C.I.S. 

Capital.—~\2,000 in 2,000 shares of £1 each. 

The Company is the publisher of ‘‘ The Wireless World ”’ 
(monthly), ‘‘ The Year Book of Wireless Telegraphy and Tele- 
phony,’’ “‘ Handbook of Technical Instruction for Wireless 
Telegraphists ’? (Hawkhead), ‘‘ The Elementary Principles of 
Wireless Telegraphy ’’ (Bangay), etc. 


BIOGRAPHICAL NOTICES 


ABRAHAM, HeEnriI.—General Secretary of the Société Franc¢aise 
de Physique from igor to 1913. He is now Professor of 
Physics at the Sorbonne in Paris. 

Arco, Grar, GEORG von.—Born at Grossgorschiitz, Germany, 
and received his education at Berlin University and the 
Technical High School, Charlottenburg. In 1898 he was 
appointed assistant to the late Professor Slaby in the depart- 
ment of Wireless Telegraphy; later he joined the Allgemeine 
Elektrizitats Gesellschaft, Berlin, continuing at the same 
time his work on the Slaby-Arco system of wireless tele- 
graphy, and in 1903 received the appointment of manager 
of the Gesellschaft fiir Drahtlose Telegraphie. In December, 
1906, he carried out practical wireless telephony over a 
distance of 35 km. (21°70 miles). In 1912 he exhibited 
high-frequency apparatus at the International Radiotelegraph 
Congress in London. He is on the board of directors of 
the Deutsche Betriebs Gesellschaft fiir Drahtlose Tele- 
graphie. | 

ARTOM, Dr. ALESSANDRO.—Professor of Telegraphy and Wire- 
less Telegraphy at the Royal Polytechnic School of Turin. 
He was born in Asti on May 6th, 1867. In 1889 he 
obtained the diploma of electrical engineering and was 
nominated assistant professor to Galileo Ferraris, who con- 
sidered him one of his most promising pupils. Professor 
Artom has published several papers on electricity and on a 
new system of wireless telegraphy. He has devoted himself 
especially to the problem of directional electrical radiation, 
with important results. He employed independent crossed 
straight antenne with the object of creating circular and 
elliptically polarised electric waves. 

Austin, Lours Winstow, Ph.D.—Head of the U.S. Naval Radio- 
telegraphic Laboratory, Washington, D.C. Son of Pro- 
fessor L. A. Austin, of Middlebury College; educated at 
Middlebury College, Clark University, and the Universities 

of Strassburg and Berlin. For a time assistant professor of 
physics at the University of Wisconsin, then on the staff of 
the Physikalisch-Technische Reichsanstalt, Berlin, and since 
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1908 in present position. Especially interested in quantita- 
tive high frequency measurements. Delegate to the Inter- 
national Radiotelegraphic Congress of London. President 
of the Institute of Radio Engineers, 1914. 


BAKER, T. THoRNE.—Born March roth, 1881. Educated at 


Mercers’ School, London, and passed Intermediate Science 
examination at the University of London. After five years’ 
work as research chemist he went to Paris in 1907 for the 
Daily Mirror to take up Prof. Korn’s system of photo-tele- 
graphy, and superintended the operation of the system between 
Manchester, Paris, and London. 


BEGGEROW, Dr. Hans.—Born September 30th, 1874. Educated 


at the University of Berlin and Freisburg-breisgan, where he 
obtained his Doctorate. Since 1901 he has been in the 
German Admiralty as expert in all matters concerning wireless 
telegraphy, and since 1906 he has occupied a similar position 
in the Prussian Army. 


BELLINI, Dr. Ettore.—Born at Foligno, Italy, on April 13th, 


1876, and educated at Naples University. In 1901 he was 
appointed Electrical Engineer to the Royal Italian Navy, and 
in 1906 he became Chief of the Naval Electrical Laboratory at 
Venice, in which latter capacity he was responsible for carry- 
ing out research work dealing with the employment of 
Wireless Telegraphy on warships and submarines. Later, 
in conjunction with Capt. Tosi, he invented the Radiogonio- 
meter, an apparatus for directive Wireless Telegraphy. In 
1910 the Bellini-Tosi system was installed at the Boulogne- 
sur-Mer station of the French Post Office. 


BLONDEL, ANDRE E.—Born in Chaumont, France, in 1863, and 


graduated at the Paris University. He has been a 
frequent contributor to learned societies and_ technical 
journals on several subjects, including Wireless Tele- 
graphy, in connection with which he invented in 1893, a 
mew apparatus which is known as the “‘ Oscillograph,’’ and 
which opened a fresh field for the study of alternate cur- 
rents. He was the first to explain, mathematically, in 1893, 
the effect of inertia in the hunting of alternators. Among his 
other work in Wireless telegraphy mention should be made 
of the following: directed waves produced by a double aerial 

oscillating on the fifth harmonic, a system of. eee sulealy) 
_ syntonic wireless telegraphy, etc. 
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BLONDLOT, PROFESSOR PROSPER RENE.—Born at Nancy in 1849. 


After completing his scientific studies in Paris, he returned to 
his native city, where he became Professor at the Faculty of 
Sciences. He is now an Hon. Professor and Correspondent 
of the Institute of France. Professor Blondlot has devoted con- 
siderable study to the problem of electromagnetic waves, the 
main object of his researches being to determine the speed of 
propagation of such waves. 


BRANLY, Epouarp.—Born at Amiens on October 23rd, 1844. He 


studied at the St. Quentin College, afterwards at Henry IV. 
College, Paris. He is a Fellow of the University, Doctor of 
Physical Science, and Doctor of Medicine. Some of his 
works relate to the electrical conductivity of radio-conduc- 
tors. In 1900 the International Jury of Superior Precept 
Instruction awarded him a grand prix for his exhibition of 
radio-conductors, and the French Minister of Public Instruc- 
tion made him a ‘‘ Chevalier of the Legion of Honour ’’ in 
recognition of the part he has played in connection with the 
discovery of ‘‘ Wireless Telegraphy.’’ He has constructed 
various independent distributing apparatus for producing 
tele-mechanical effects without wires. In January, 1911, he 
was elected a member of the Academy of Science, Paris. 


BRAUN, PRoF. FERDINAND.—Born at Fulda on June 6th, 1850, and 


studied at Marbourg and Berlin, graduating at the latter 
place in 1872. In October, 1895, he was appointed Director 


of the Physikalische Institut at Strassburg. His early works 


refer to mechanical oscillations, but for many years he has 
devoted his genius mainly to electrical research, with special 
attention to Wireless Telegraphy. He has held several 
academic appointments of the highest importance, and is the 
author of numerous books and papers on Wireless Tele- 
graphy and kindred subjects. In December, 1910, he 
received (with Mr. Marconi) the Nobel Prize for Physics. 


BRIGHT, CHARLES, F.R.S.E., M.Inst.C.E., M.I.Mech.E., 


M.1.E.E.—Ccensulting Engineer and Electrician to the Com- 
monwealth of Australia. Born in London 1863 and educated 
at Lancing College and King’s College. In 1881 he was 
articled to his father, the late Sir Charles Tilston Bright. 
Since that date he has been engaged, both as engineer and 
electrician, in the construction, testing, laying, and repairing 
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of some 25,000 miles of submarine cable. He represented Aus- 
tralia as sole delegate at the International Radiotelegraphic 
Conference of 1912. He is a Vice-President of the Wireless 
Society of London. ander 

Brown, SIpNEY GEOKGE.—Born in 1873 in Chicago, U.S.A., of 
English parents, and brought to England at an early age. 
He received his education at Harrogate and London Uni- 
versity. He made a special study of submarine telegraphy 
and is the inventor of the magnifying cable relay. In 1898 
he invented the drum cable relay and the magnetic shunt. 
Since that date he has also devoted much attention to tele- 
phony and wireless telegraphy and has achieved some im- 
portant results. He is a Vice-President of the Wireless 
Society of London. 

Burstyn, Dr. W.—Born in Austria in 1877, and educated at the 
University of Vienna. He started his career as an electrical 
engineer with the Siemens-Schuckert Werke at Charlotten- 
burg, and with the Gesellschaft fiir Drahtlose Telegraphie. 

CHAMBERLAIN, EuGeng TyLEr.—Son of General Frank Chamber- 
lain. He was born in Albany, N.Y., on September 28th, 
1856. Educated at the Albany Academy and Harvard Col- 
lege, graduating with honours in Metaphysics in 1878. After 
being in business for two years, he took up journalism and 
acted as legislative and political correspondent to the Asso- 
ciated Press, becoming assistant editor of the Albany Journal 
and editor of the Albany Argus until 1893, when he came to 
Washington and was appointed Commissioner of Navigation 
by President Cleveland. In 1903, on the creation of the 
Department of Commerce and Labour, he joined others in 
urging the importance of wireless telegraphy as a means of 
promoting safety of life on merchant vessels at sea, and he 
has since participated in legislation on this subject. 

CuREE, CHARLES.—Born 1860. Graduated M.A. at Aberdeen 
University in 1879, with first-class honours in Mathematics 
and Natural Philosophy. Graduated B.A. in Cambridge 
University in 1883, sixth wrangler, first-class honours in 
final part of Mathematical and Natural Sciences Triposes. 
Fellow of King’s College, Cambridge, in 1885; re-elected as 
research fellow in 1891. Superintendent of Kew Observa- 
tory since 1893. Sc.D. of Cambridge; Hon. LL.D. of Aber- 
deen; F.R.S. Ex-President of Physical Society of London. 
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During the last fifteen years he has been largely concerned 
with geophysics, especially terrestial magnetism and atmo- 
spheric electricity. Author of ‘‘ Studies in Terrestial 
Magnetism ’’ and a contributor of articles in the last edition 
of the Encyclopedia Britannica. He is a member of the 
British Association Committee for Radio-Telegraphic 
Investigation. 


CLARKE, E. RusseLtt.—Born in 1871, he was educated at Charter- 


house and Pembroke College, Cambridge, where he took a 
first-class in the Mathematical Tripos of 1893, and was 
equally successful in the Mechanical Science Tripos of 
the succeeding’ year. He became a barrister of the 
Inner Temple in 1895. He specialises in cases of a scientific 
nature, and has an expert knowledge of the laws on patents, 
designs, and trade-marks. He is an associate of the Insti- 
tution of Civil Engineers, an associate and member of council 
of the Institution of Electrical Engineers, a member of 
council of the Institution of Automobile Engineers, and a 
Vice-President of the Wireless Society of London. For the 
last twelve years Mr. Clarke has been closely interested in the 
development of wireless telegraphy, and has erected two 
stations, one in London, and one at Penbydwl, Abergavenny, 
in Wales. 


CoHEN, Louis.—Born in 1876, he studied electrical engineering 


in Armour Institute of Technology, 1897-1901, and physics 
and mathematics in the University of Chicago and Columbia 
University, 1902-1905. He was on the Scientific Staff of the 
Bureau of Standards from 1905 to 1909 and Assistant Pro- 
fessor at the George Washington University, 1907-1909. 
In 1909 he was appointed chief of the research department of 
the National Electric Signalling Co., to take charge of the 
development of wireless apparatus. During his connection 
with that company he has also carried on extensive investiga- 
tions in connection with the Heterodyne receiver. _ Since the 
latter part of 1912 he has been engaged in developing his 
own inventions in wireless telegraphy, particularly the 
Electrostatically Coupled Receiver, and recently he has also 
taken up the practice of consulting and research engineer- 
ing. He is the author of the book ‘‘ Formule and Tables for 
the Calculation of Alternating Current Problems,’’ and has 
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published scientific and technical papers dealing with pro- 
blems in wireless telegraphy and kindred subjects. 

Crookes, Sir Wittiam, O.M., D.Sc. (Hon), LL.D.—Born in 
London June 17th, 1832. He entered the Royal College of 
Chemistry in 1848 as a pupil of Dr. Hofmann, and gained 
the Ashburton Scholarship in 1849. Later he became senior 
assistant to Dr. Hofmann, which position he retained until 
1854, when he obtained the appointment of Superintendent 
of the Meteorological Department of Radcliffe Observatory, 
Oxford. He was elected a fellow of the Royal Society in 
1863. Although his career has been mainly devoted to 
chemical research, he has carried out a long series of original 
investigations in radiotelegraphy and has also published some 
interesting articles on the subject. He is a past president 
‘of the British Association, the Chemical Society, and the 
Institution of Electrical Engineers. In November, 1913, 
he was elected President of the Royal Society. 

De Forest, Dr. LeE.—Born at Iowa, U.S.A.; graduated at Yale 
College. Since 1896 he has been actively interested in 
wireless telegraphy and has made some important advances 
in both the scientific and commercial development of wireless 
telegraphy and telephony. Recently he has devoted himself 
mainly to research work in wireless telephony. 

DusiLier, WiLL1AM.—Born in 1888, he studied electrical engineer- 

_ ing at the Technical Institute, New York, and the Cooper 
Institute. He has been engaged in wireless research work 
for Over ten years and has obtained a large number of patents 
on wireless telegraph and telephone apparatus. He has 
published a large number of scientific and technical papers 
on the subject of wireless telegraphy and telephony. 

DuppELL, W., F.R.S.—Born in London in 1872 and educated 
privately in this country and in France. He carried out 
research work at the Central Technical College, London, 
between 1893 and 1900. In 1908 he read, in conjunction with 
Dr. E. W. Marchant, a paper on ‘‘ Experiments on Alternate- 
current Arcs by the Aid of Oscillographs ’’ before the Institu- 
tion of Electrical Engineers, and in 1900 he read a paper on 
‘Rapid Variations of Current through the Direct-current 
Arc.’’ He received a gold medal for oscillographs at the 
Paris Exhibition of 1900, and at St. Louis in 1904. He was 
President of the Institution of Electrical Engineers for two 
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years, 1912-1914. He was also a member of the technical 
committee appointed by the Government in 1912 to consider 
the question of long-distance wireless telegraphy. He is at 
present acting as Consulting Engineer for Wireless Tele- 
graphy at the Post Office. 


Eccies, W. H., D.Sc., A.R.C.S., M.I.E.E.—Born in Furness, 


Lancs.,in 1875, and entered the Royal College of Science, South 
Kensington, in 1894. Three years later he was appointed 
demonstrator in the Physics Laboratory at the College, and 
in 1898 he graduated at the London University with first- 
class honours in Physics. In 1899 he entered Mr. Marconi’s 
laboratory at Chelmsford and spent a great part of his time in 
the investigation of electrical oscillations of air wires and 
in ‘‘ jiggers.’? He also devised a laboratory method for test- 
ing and classifying coherers, and results of a later study of 
coherers were presented as his D.Sc. thesis. In 1901 Dr. 
Eccles was appointed head of the department of mathematics 
and physics at the South Western Polytechnic, Chelsea, and 
he is now University Reader in Graphics at the University of 
London. He is a member of the Council of the Physical 
Society and examiner in mathematics at the London Uni- 
versity, and secretary of the British Association Committee 
on Radiotelegraphic Investigations. 


FIcHHORN, Gustav, Pxu.D.—Born at Diisseldorf (Germany) on 


December rst, 1867. Afterleaving the Realgymnasium he took 
up the study of physics, but this was interrupted by the death 
of his father, and for ten years he devoted himself to a 
business career; then he returned to the profession of his 
choice and continued his interrupted studies. After three 
years at Berlin, Munich, and Zirich, he took the degree in 
physics (Phil. Dr.) at the last-named University. He entered a 
wireless telegraph laboratory, and soon after he was appointed 
manager of experimental stations. on the Baltic, where, for 
about eighteen months he conducted a number of investiga- 
tions. The results of these are incorporated in a book which 
was published in England and Germany. He has contributed 
to various technical journals and has invented a device which 
is used in connection with wave meters and other instruments. 
He returned to Ziirich in 1905 and introduced wireless tele- 
graphy to the Swiss Military Authorities. Two years later he 
launched the Jahrbuch de drahtlosen Telegraphie und Tele- 
phonie, which is now a well-known publication. He is still 
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engaged in practical and theoretical work in wireless tele- 
graphy and telephony. 

ERSKINE-MtrRAy, JAMES, D.Sc., F.R.S.E., M.I.E.E.—Born 
in Edinburgh on October 24th, 1868, and after a course 
of six years’ study under the late Lord Kelvin at 
Glasgow University he entered Trinity College, Cam- 
bridge, as a research student. In 1898 he was appointed 
experimental assistant to Mr. Marconi. In 1900 he 
took up the post of lecturer and demonstrator in physics 
and electrical engineering at the University College, Not- 
tingham, and in 1905 he was appointed to the lectureship in 
electrical engineering at the George Coates’ Technical Col- 
lege, Paisley. In 1905 he took up consulting work in 
radiotelegraphy, and since 1907 has held the post of lecturer 
at the Northampton Institute, London. He has contributed 
papers to numerous learned societies, and is the author of 
several works on wireless telegraphy. In 1913 he joined the 
firm of Clark, Forde and Taylor, consulting engineers, and 
the firm is now Clark, Forde, Taylor, and Erskine-Murray. 

Ferrif, Lr.-CoLronet.—He is attached to the department of 
the Ministry for War, France, as Technical Director of Mili- 
tary Wireless Telegraphy, and is in charge of the installa- 
tion at the Eiffel Tower, Paris. 


FESSENDEN, REGINALD AUBREY.—Born at Milton, Canada, on 
October 6th, 1866. Educated at New York and Port Hope, 
Ontario. In 1886 he was appointed inspecting engineer to 
the Edison Company, N.Y. In 1892 he took up teaching work 
and conducted classes in physics and electrical engineering at 
Western University, and in 1893 he was appointed Professor 
of Electrical Engineering at Western University of Phila- 
delphia. In 1900 he was appointed special agent to the 
U.S. Weather Bureau. Since that date he has devoted much 
attention to the development of a system of wireless tele- 
graphy known by his name, and he has also carried out 
important experiments in wireless telephony. He has con- 
tributed articles on wireless telegraphy and telephony to 
many technical journals. 

FLEMING, Dr. JOHN AMBROSE, F.R.S.—Born in Lancaster on 
November 2o9th, 1849. Educated at University College 
School, London; University College; the Royal School of 
Mines; and St. John’s College, Cambridge; Hughes Gold 
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Medallist of the Royal Society. He was appointed demon- 
strator in mechanics and applied science to the University of 
Cambridge, and when University College, Nottingham, was 
opened in 1881 Dr. Fleming was selected as first occupant of 
the chair of mathematics and physics. He resigned this pro- 
fessorship shortly afterwards to remove to London. On 
the creation of the Pender Chair of Electrical Engineering 
in 1885, the Council of the University College, London, 
appointed Dr. Fleming first occupant of that chair. 
After the incorporation of the University College with 
the University of London the title of Dr. Fleming’s 
chair was changed to that of Pender Professor in the Uni- 


versity of London. In 1912 Dr. Fleming was appointed 
University Professor of Electrical Engineering in the Uni- 
versity of London. He is the author of numerous 


’ well-known text-books, amongst which may be~ mentioned 
particularly his books on Wireless Telegraphy. He has 
given many courses of lectures at the Royal Society of Arts 
and the Royal Institution on Wireless Tees and 
other subjects. 

FLOOD-PAGE, Major SAMUEL.—He has served in ilies cam- 
paigns in India, and besides active service he was occupied 
with administrative work. He joined Marconi’s Wireless 
Co., Ltd., in 1899, as managing director, and still remains 
a director of the company. 

Frouin, M.—He is Director of the French Telegraphs and was 
one of his country’s representatives at the International 
Radiotelegraphic Conference held in London in 1912. 

GEOGHEGAN, SAMUEL.—In 1875 he was appointed Chief Mechanical 
Engineer to Messrs. Arthur Guinness and Co., of Dublin, in 
whose service he spent 30 years. He is a member of the 
Institution of Mechanical Engineers, the Midland Institution 
of Mining, Civil and Mechanical Engineers, the Institution 
of Civil Engineers of Ireland, and a member of the Council 
of the Royal Dublin Society. Director Marconi’s Wireless 
Telegraph Co., Ltd. . 

GLAZEBROOK, Dr. R. T., F.R.S.—Born at Liverpool, September 
18th, 1854. Educated at Trinity College, Cambridge, where, 
after taking his degree, he commenced a study of physics at 

_ the Cavendish Laboratories under Clerk Maxwell. In 1899 
he was appointed by the Royal Society as the first director 
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of the National Physical Laboratory, which position he still 
holds. He is a member of the technical committee enquiring 
into the Imperial Wireless Scheme. 


GOLDSCHMIDT, PROFESSOR Dr. RupOLF.—Born March roth, 1876, 
at Neu-Buckow, Mecklenburg, Germany. After finishing his 
education at Wiemar Municipal School, he studied engineering 
at Charlottenburg and Darmstadt Technical High School. In 
Darmstadt he obtained his degree as electrical engineer in 
January, 1898, and then became assistant to Professor Kittler. 
In 1900 he obtained the college and travelling scholarship, 
which enabled him to visit engineering works in Belgium, 
England, and France. Later in the same year he was 
appointed engineer in the laboratory of the A.E.G. in 
Berlin. In 1901-2 he occupied the position of chief laboratory 
engineer and designer to Kolben and Co., Ltd., in Prague. 
He came to England in connection with the Willes- 
den Electricity Supply Station, and was later appointed 
chief engineer to Messrs. Crompton and Co., of Chelms- 
ford. In 1905 he joined the Westinghouse Company 
in Manchester. After private preparation he passed 
the German abitur-examination and obtained the degree of 
Dr. Eng. In 1907 he returned to Germany as lecturer 
at Darmstadt Technical College. Here he practised as a 
consulting engineer, and also pursued the development of 
several inventions, chiefly occupying himself with the inven- 
tion and design of high-frequency alternators for wireless 
telegraphy. In 1911 he became manager of the ‘‘ Hoch- 
frequenz-Maschinen Aktiengesellschaft fiir drahtlose Tele- 
graphie ’’ in Berlin, a company formed for the utilisation of 
his inventions in wireless telegraphy. In this position he 
established two large wireless stations at Eilvesen, Province 
of Hanover, and Tuckerton, New Jersey, U.S.A., for 
wireless communication between Germany and America. 


Hope-JONES, FRANK.—Chairman of the Wireless Society of 
London. He was born in 1867, and from 1890 to 1895 he was 
associated with his elder brother, Robert Hope-Jones, in some 
of his earliest applications of electricity to organ-building. 
Since then he has established the business of electric 
time service on a scientific basis. He is a member of the 
Institution of Electrical Engineers, the British Horological 
Institution, etc., and is author of numerous contributions to 
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technical journals and to the Proceedings of Scientific 
Societies. 

Howe, Pror. GEORGE WILLIAM Osporn, D.Sc., M.I.E.E.— 
Born 1875, at Charlton, Kent. Educated at Woolwich 
Polytechnic and Durham University. After nine years with 
Siemens Bros. at Woolwich and Siemens and Halske at 
Charlottenburg, and two years as lecturer at Hull Technical 
School, he was appointed lecturer and later Assistant-Pro- 
fessor of Electrical Engineering at the City and Guilds 
Engineering College. He is a D.Sc. of Durham and an 
honorary D.Sc. of Adelaide University. He has read several 
papers on radiotelegraphy before the British Association, the 
Physical Society, etc., and in 1912 was awarded the silver 
medal by the Royal Society of Arts for his paper on “* Some 
Recent Developments in Wireless Telegraphy.’’ He is on 
the Council of the Physical Society, and is a member of the 
Radiotelegraphic Research Committee of the British Asso- 
ciation and of the British Committee of the International 
Radiotelegraphic Commission. 

Isaacs, GopFREY C,—Educated in England, France and Germany. 
He began life in his father’s business and at 18 years of 
age he was manager of the great concern which he had 
entered as a lad. In 1g10 he was appointed Managing 
Director of Marconi’s Wireless Telegraph Co., Ltd., and the 
Marconi International Marine Communication Co., Ltd. 

JANET, PauL.—Professor of Physics at the University of Paris, 
Director of the Central Laboratory and of the High School 
of Electricity. He was born on January toth, 1863, in Paris, 
and studied at the Lycée Louis-le-Grand and afterwards at 
the High School. He is a member of the French Society 
of Physics, the International Society of Electricians, and 
the Society of Civil Engineers of France. From 1886 to 
1894 he was Professor of Physics at the University of 
Grenoble. Professor Janet has published several important 
works, and from the point of view of Wireless Telegraphy 
he was the first to make a successful experiment in electric 
resonance by means of high-frequency currents in 1892; 
this is the phenomena used to-day in wavemeters. 


JAUREGG, Dr. FRIEDRICH RITTER WAGNER von.—Born on May 
8th, 1858, at Wels, Upper Austria. Entered the service of 
the Austrian Government in 1880, and after many years’ 
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service in the postal and telegraph administration in Vienna, 
was transferred to the Board of Trade, where from 1896 to 
1906 he was Chief of the Postal and Telegraph Organisation 
Staff. Since 1906 he has filled the position of Chief of Sec- 
tion and General-Director of Postal and Telegraph Business, 
in which position he figures as the chief of the Wireless 
Telegraph Section. 


Kennepy, Sir A. W. B., F.R.S.—Born in London, March 17th, 
1847. He has had great mechanical engineering experience 
and has been President of the Institution of Civil Engineers 
and the Institution of Mechanical Engineers. He has de- 
signed electric lighting and power stations for many cor- 
porations, and has also been engaged in traction work. He 
received the honour of knighthood in 1905 on account of his 
services to the Admiralty. He was a member of the technical 
committee which was appointed by the Postmaster-Genera! 
to consider the Imperial Wireless scheme. 

Korn, Proressor ArtHuR.—Born at Breslau, Germany, May 
20th, 1870. Dr. Korn studied at Leipzig and Paris ir 
Mathematics and Physics. In 1903 he was appointed Pro- 
fessor of Physics at the University of Munich, retiring from 
that position in 1908. He is best known as the inventor of 
a system of telegraphic transmission of photographs, and 
in 1907 the first photograph was transmitted under his 
system from Munich to Berlin, a distance of 600 kilometres. 
Professor Korn has also invented a system of telautography. 
His work, entitled ‘‘ Elektrische Fernphotographie und 
Aehnliches,’? appeared at Leipzig in 1904, and a larger 
work, entitled ‘‘ Handbuch der Phototelegraphie und Tel- 
autographie,’? was published by him in 1911, in collabora- 
tion with Dr. Glatzel. 

LopcE, SIR O.tiver, F.R.S.—Born at Penkhall, Staffs., on June 
12th, 1851. He was educated at the Newport (Salop) 
Grammar School, and was intended for a business career, but 
being attracted to science he entered University College, 
London, in 1872, and graduated D.Sc. five years later. He 
was reader in natural philosophy at Bedford College for 
Women, then professor of physics in University College, 
Liverpool, before being appointed, in 1900, the first Principal 
of the new Birmingham University. He was knighted in 
1902. He has distinguished himself in various spheres of 
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thought, and his original work includes investigations on 
lightning, the seat of the electromotive force in the voltaic 
cell, the phenomena of electrolysis and the speed of the ion, 
the motion of the ether near the earth, and electromagnetic 
waves and wireless telegraphy. His patent for syntonic wire- 
less telegraphy has been acquired by the Marconi Co. He 
presided over the mathematical and physical section of the 
British Association in 1891 and was President of the 
Association last year. He has also served as Pre- 
sident of the Physical Society and the Society for 
Psychical Research. He has made many important contribu- 
tions to the literature of science and has written various 
books and papers of a metaphysical and theological character. 


Lomparp!, Dr. Luici1.—Born on August 21st, 1867, at Dronero 


(Italy). In 1890 he obtained the diploma of civil engineering at 
the Royal Engineering School of Turin. He gained the diploma 
in electricity at the Industrial Museum of Turin in 1891 and 
won the Gori-Feroni prize. He has been professor of elec- 
tricity at the Zurich University (1891-1896), at the Industrial 
Museum of Turin (1897-1900), and since 1911 at the Royal 
Polytechnic School in Naples. He has published a book on 
the ‘‘ Scientific Principles of Electricity ’’ and a text-book on 
electricity, besides numerous papers on kindred subjects. 
He is the author of a study on the employment of condensers 
for the transmission of electricity, which obtained for him 
the Kremer Prize of the Lombard Institute. He is the 
inventor of a special high-tension electrical condenser. He 
was a delegate of the Italian Government at the St. Louis 
International Congress of Electricity, and has been President 
of several International Congresses and Scientific Societies. 
He has done much to further the development of wireless 
telegraphy and through his efforts a special course on wire- 
less telegraphy has been established at the Royal Polytechnic 
School in Naples, where he has erected a wireless telegraph 
station. 


LORING, COMMANDER F. G., R.N., M.1I.E.E.—Inspector of Wire- 


less Telegraphy at the General Post Office. He entered the 
Navy in 1882 (retired 1910). He was lieutenant on board 
H.M.S. Victoria when that vessel was rammed and sunk by 
H.M.S. Camperdown off Tripoli in 1893, and received the 
bronze medal of the Royal Humane Society for saving two 
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lives. In charge of the Admiralty shore wireless telegraph 
stations from 1902-8. In 1906 he acted as delegate for the 
Admiralty at the Berlin International Conference on Wire- 
less Telegraphy. In 1908 he was appointed Inspector of 
Wireless Telegraphy and he represented the Post Office at 
the International Conference on Wireless Telegraphy held in 
London in 1912. At the International Conference on the 
Safety of Life at Sea (London, January, 1914) he acted as 
technical adviser to the Board of Trade on all matters con- 
nected with Wireless Telegraphy. 


Mance, Henry Asutey, B.A., A.M.I.E.E.—Born February, 1870, 
he was educated at Peterhouse, Cambridge (1898-1902), 
where he took honours in Mathematics and Mechanical 
Science (Engineering). From July, 1902, to September, 
1903, he was employed by Marconi’s Wireless Telegraph Co., 
Ltd., as junior engineer; from October, 1903, to January, 
1904, he was at the Royal Naval College, Greenwich; from 
February, 1904, to March, 1905, Naval Instructor in H.M.S. 
Vernon; and in April, 1905, was appointed Expert in Wire- 
less Telegraphy in H.M.S. Vernon. 


Marcuant, Epcar WaLrorp, D.Sc., M.I.E.E.—David Jardine 
Professor of Electrical Engineering in the University of 
Liverpool. Born in 1876; educated at the Central Technical 
College, he obtained Siemens’s medal and was elected to a 
Salomon’s Scholarship of the Institution of Electrical En- 
gineers. After serving an apprenticeship he was appointed 
Superintendent of Lord Blythswood’s Laboratories and 
Workshops at Renfrew, N.B., where he carried out a 
number of investigations, including experiments in Wireless 
Telegraphy. Subsequently he acted for a year as senior 
assistant to Professor Silvanus P. Thompson, and in 1901 
was appointed Lecturer and later (1903) Professor of Elec- 
trical Engineering in the University of Liverpool. He has 
published papers on the magnetisation of iron under the 
influence of a high-frequency discharge from a condenser, 
on the conditions affecting variations in strength of wire- 
less signals, and on many other subjects. He was elected 
Chairman of the Manchester Local Section of the Institution 
of Electrical Engineers in 1913-14, and is a Vice-President 
of the Liverpool Engineering Society and of the Wireless 
Society of London. He was one of the British delegates at 
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the International Scientific Commission on Wireless Tele- 
graphy, held at Brussels in April, 1914. 

Marcuant, W. H.—Born in London, March 22nd, 1881. Took 
up experimental work in connection with Wireless Tele- 
graphy in 1904. From 1906-1911 he served with the De- 
forest Syndicate, Poulsen Company, and Lepel and Anglo- 
German Wireless Companies, being chiefly engaged in ex- 
perimental work. Since rgt1 he has devoted himself mainly 
to literary work and to teaching. 


Marconi, ALFonso.—Born at Bologna in 1865, he is about eight 
years older than his distinguished brother. He was educated 
at the Bedford Grammar School in England and later at 
Technical Colleges in lorence and Leghorn. He joined the 
board of Marconi’s Wireless Telegraph Company and the 
Marconi International Marine Communication Co., Ltd., 
in July, 1909. ° 

Marconl, COMMENDATORE GUGLIELMO, LL.D., D.Sc.—Born at 
Bologna, in Italy, on April 25th, 1874, he is Irish on his — 
mother’s side. He was educated at Leghorn and Bologna 
University, and first began to interest himself in the problem 
of Wireless Telegraphy in 1895. In the following year he 
came to England, and took out the first patent ever granted 
for a practical system of Wireless Telegraphy by the use of 
electric waves. His first experiments in England were made 
at Westbourne Park. Shortly afterwards Mr. Marconi saw 
Sir W. H. Preece, and at his request made some experiments 
for him and the Post Office officials. Some further experi- 
ments were made in May, 1897, in the Bristol Channel, 
when Lavernock and Flatholm were successfully connected, 
and afterwards Lavernock and Brean Down, across the 
Channel, a distance of nine miles. On the invitation of the 
Italian Government Mr. Marconi subsequently went to 
Spezia, where his system was put to practical test on board 
two Italian battleships. A station was erected on land, and 
the ships were kept in constant telegraphic communication 
with the shore up to a distance of 12 miles. The Italian 
Government conferred upon Mr. Marconi the honour of 
knighthood, and his system is now used extensively in 
Italy. On his return to England further experiments were 
conducted at Salisbury (between Salisbury and Bath, a dis- 
tance of 34 miles). On July 2oth, 1897, the Wireless Tele- 
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graph and Signal Co., Ltd.—now known as Marconi’s 
Wireless Telegraph Co., Ltd.—was established, and two 
permanent stations were put up. In July, 1898, the Dublin 
Express gave day by day a Wireless Telegraphic 
report:of the yacht races during Kingstown Regatta week, 
and proved the usefulness and facility with which the system 
can be applied to commercial purposes. Later Mr. Marconi 
established communication between the late Queen’s residence 
at Osborne House, Isle of Wight, and the Royal yacht 
Osborne, and Her late Majesty was kept apprised of the pro- 
gress made by the King during the process of recovery from 
a serious accident. In the week ending December 24th, 1808, 
Mr. Marconi was engaged in installing apparatus to provide 
communication between a lighthouse and a lightship on the 
South Coast, the Trinity House authorities having placed a 
room at the South Foreland lighthouse at Mr. Marconi’s diss 
posal for the purpose. Mr. Marconi is a member of the Insti- 
tution of Electrical Engineers, and read a paper on 
“Wireless Telegraphy’’ before the members in 1899. 
He journeyed to the United States in connection with 
the America Cup Yacht racing for 1899, between Columbia 
and Shamrock I. In the same year a number of the ships of 
the British Navy were equipped with Marconi apparatus. 
Early in 1901 telegraphic communication was established 
between two points more than 250 miles distant, and at the 
end of that year Mr. Marconi transmitted signals from 
Poldhu, in Cornwall, to St. John’s, Newfoundland. 
In February, 1902, Mr. Marconi received on board 
the s.s. Philadelphia, in the presence of the officers, 
good messages on the tape when at a distance of 
over 1,500 miles from the transmitting station, and 
signals at over 2,000 miles. In December, 1902, the 
station established at Cape Breton, Nova Scotia, under a 
contract with the Canadian Government, for transatlantic 
Wireless Telegraphy, was put into communication with the 
Cornwall station at Poldhu, and inaugural messages were 
transmitted to H.M. the King of England, H.M. the King of 
Italy, and others, and to The Times newspaper. In Octo- 
ber, 1903, during the voyage of the R.M.S. Lucania, 
Mr. Marconi established communication between this ship 
and the Marconi stations at Glace Bay, Canada, and Poldhu, 
Cornwall, England, and a bulletin was published and issued 
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daily to each passenger. At the end of October, 1903, 
Mr. Marconi, at the invitation of the British Admiralty, 
sailed on board H.M.S. Duncan from Portsmouth to Gib- 
raltar, and throughout the voyage messages were received 
on board from the Marconi station at Poldhu. A powerful 
station at Clifden, on the West Coast of Ireland, was opened 
early in 1907, by means of which communication with the 
American Continent (Glace Bay) was first established. 
Mr. Marconi’s work has been recognised by many govern- 
ments and seats of learning; he has been decorated 
by the King of Italy and the Czar of Russia, is an hon- 
orary doctor of many universities, including Oxford, Glas- 
gow, Aberdeen, Liverpool, and Pennsylvania, besides having 
received the freedom of the principal Italian cities. In 1909 
(in conjunction with Professor Braun) he was accorded what 
is perhaps the highest distinction that can be obtained by 
any scientist—the Nobel Prize for Physics. On July 24th, 
1914, in a personal interview with Mr. Marconi, the King 
bestowed upon him the Honorary Knighthood of the Grand 
Cross of the Victorian Order. He also holds many scientific: 
awards granted by various societies and institutions. 


Norman, Sirk Henry, M.P.—He is well known to the public as a 
politician, a keen traveller, and an accomplished man of 
letters. Sir Henry has always made the study of electricity 
one of his hobbies, and has followed the progress of wireless 
telegraphy with enthusiasm. He has a private wireless 
station in the grounds of ‘‘ Honeyhanger,’’ his home at 
Hazlemere. In 1912 he was appointed Chairman of the War 
Office Committee considering the use of wireless telegraphy 
in the field. 

OsTHEIM, Dr. RupoLF RITTER SPEIL voN.—Born in 1868, he 
entered the Austrian State Service in 1892, and after serving 
in various branches of the post and telegraph department he 
was appointed in 1896 to the Board of Trade, and since 1908 
has been at the head of the administration of the telephone and 
wireless systems. 

POULSEN, VALDEMAR.—Born in Copenhagen, November 23rd, 
1869. After pursuing a course of study at the University of 
Copenhagen he entered the technical department of the 
Copenhagen Telephone Company in 1893, and for a number 
of years superintended electrical testing operations. In 
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1904, in a paper sent to the Electrical Congress in St. Louis, 
he explained a method of producing continuous electrical 
oscillations of a relative high frequency and of a high 
intensity. He has been assisted by Professor Pedersen in the 
practical development of this method, which forms the 
basis of the Poulsen System of Wireless Telegraphy. 

PREECE, LLEWELLYN.—Son of the late Sir William H. Preece. 
He is one of the principal partners in the firm of Preece, 
Cardew & Snell, Consulting Engineers to the Crown Agents 
to the Colonies, and to the High Commissioners of New 
Zealand and South Africa. During the last thirteen years 
he has been largely responsible for the wireless telegraph 
work in connection with the Crown Colonies, which has been 
placed in the hands of his firm. 


Pupin, Dr. Micuaet I.—Director of Research Laboratory of 
Columbia University, U.S.A. Born in Hungary, Octo- 
ber 4th, 1858, of pure Serb ancestry. In 1874 he went to 
the United States, where he studied at the Columbia Univer- 
sity, graduating in 1883. His study was continued at 
Cambridge, England, and at Berlin, and, returning to 
the United States, he became Professor of Mathematical 
Physics at the Columbia University in 1891. Among his 
first original work may be mentioned the development of 
electrical resonance, before the introduction of wireless tele- 
graphy. Patents issued to him on electrical selectivity were 
licensed to Marconi’s Wireless Telegraph Company in 1903. 
He has worked extensively in the development of his inven- 
tions in connection with telephones and telegraphs, and many 
of his improvements are known by his name throughout the 
world. For the past two years he has been engaged in the 
development of a new method of electrical selectivity to be 
used in connection with wireless telegraphy. He has also 
been engaged in research work in wireless telephony. 


RAYLEIGH, THE Rr. Hon. Lorp.—Born on November 12th, 1842. 
He was educated at Torquay and at Trinity College, Cam- 
bridge. In 1865 he graduated in the Mathematical Tripos as 
Senior Wrangler, and was awarded the first “ Smith’s 
Prize.’’ His work in Physics has been of a varied and 
thorough character. He has contributed to the Royal Society 
some important communications on the ‘“ Propagation of 
Electrical Waves Round the Bend of the Earth.”’ 
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REDFIELD, WILLIAM Cox.—United States Secretary of Commerce. 
Born at Albany, N.Y., June 18th, 1858. From 1885 to 
1905 he was engaged in the manufacture of iron and steel | 
forgings, tools, etc., at Brooklyn. From 1902-3 he acted 
as Commissioner of Public Works for the Borough of 
Brooklyn, and in 1910 was elected to the 62nd Congress to 
represent the 5th New York District. He was Director of 
the Equitable Life Assurance Society of New York from 
1905 to 1913, being appointed to that position by Grover 
Cleveland. As Secretary of Commerce he is closely asso- 
ciated with Wireless Telegraphy in the United States, the 
department of which he is the chief being responsible for 
the enforcement of the wireless communication laws and the 
International Radiotelegraphic Convention. 

RIGHI, PROFESSOR AUGUSTO.—Born at Bologna in 1850, and 
educated at the University there. He was Professor of 
Physics from 1873 to 1880 at the Bologna Technical Institute ; 
1880 to 1885 at the Palermo University ; from 1885 to 1889 
at the Padua University ; and since 1890 at the Bologna Uni- 
versity. Professor Righi has published many important 
papers on physics, among which may be mentioned ‘‘ Hertzian 
Waves,’’ in 1900; ‘‘ Telegraphy Without Wires ”’ (in col- 
laboration with B. Dessau), in 1902, etc. 

SANKEY, Caprain H. Riatit.—Born at Nenagh in Ireland in 
1853 and educated in Switzerland and at the Royal Mili- 
tary Academy, Woolwich, and the School of Military 
Engineering, Chatham. He had a distinguished career in the | 
Royal Engineers before retiring from the Army to devote 
himself entirely to engineering work. He is a member of 
the British Association Committee for Radiotelegraphic In- 
vestigation and a director of Marconi’s Wireless Telegraph 
Cost lotd. 


SALTZMAN, Mayor C. McK.—He is a native of the State of lowa, 
and graduated at the United States Military Academy at 
West Point in 1896. As a Cavairy officer he participated in 
the battles near Santiago de Cuba of the Spanish-American 
War of 1898, and later as a Signal Officer participated in 
the Philippine Insurrection in the Philippine Islands. In 1901 
he was transferred to the Signal Corps of the U.S. Army, and 
has since been identified with the electrical, cable and radio 
work of the U.S. Army. Major Saltzman for several years 
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has been in charge of the Electrical Laboratory of the Signal 
Corps in Washington, where radio equipment of the U.S. 
Army is designed and tested. He represented the United 
States at the International Radiotelegraphic Conference in 
London in June, 1912. 

SAUNDERS, Henry SpEARMAN.—Born April, 1841, he is the son of 
the Hon. Frederick Saunders, who was Treasurer of Ceylon, 
to which office the latter was succeeded by his eldest son, 
Sir Frederick Richard Saunders, K.C.M.G. Mr. Henry S. 
Saunders joined his parents in Ceylon at the age of 18, and 
he devoted himself with conspicuous ability and success to 
the public and commercial life of the colony. He was 
instrumental in carrying through important schemes of 
railway extension and the construction of roads, and his ser- 
vices in the latter respect gained for him the appreciation of 
the Director of Public Works. On returning to England 
about thirteen years ago Mr. Saunders joined the board of 
Marconi’s Wireless Telegraph Co. He accompanied: Mr. 
Marconi to America on board the ss. Philadelphia in 1902, 
and he was one of the first directors of the Marconi Inter- 
national Marine Communication Co., Ltd. 


Sovari, Marquis Luicr.—Born in Turin, he was promoted 
officer of the Italian Royal Navy in 1890. He obtained the 
diploma of Electrical Engineering at the University of Turin 
in 1889. In 1900 he was in charge of the Laboratory of 
Wireless Telegraphy at the Royal Dockyard of Spezia. He 
superintended the installation of several land and ship sta- 
tions. In 1g02 he was in charge of the wireless telegraph 
station on board the Italian warship Carlo Alberto during the 
historic voyages of that vessel across the Atlantic and in the 
Mediterranean Sea, conducted under the personal direction 
of Senator Marconi. The Marquis Solari wrote the official 
report of those voyages. In 1903 he was a delegate of the 
Italian Government at the Berlin Wireless Conference. In 
1904-1905 he was in charge of the Wireless Telegraph 
Department of the Italian Ministry of Posts and Telegraphs, 
and in the month of September, 1904, as official delegate of 
the Italian Government at the International Congress of 
Electricity held in St. Louis, U.S.A., he read a paper on the 
Development of Wireless Telegraphy. He is joint inventor 
with Professor Lori, of the Padua University, of a magnetic 
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relay. He has published several papers on wireless tele- 
eraphy in various periodicals and reviews. Since 1906 he 
has devoted himself to the development of the Marconi 
system in Italy, Spain, Portugal, and in the Balkan States 
and in other countries. 


Souler, Lrt.-Cor. GrorceE Owen.—Military attaché to the 


American Embassy in London. Educated at John Hopkins 
University, Baltimore, where he gained the degree of Doctor 
of Physics in 1893, and worked as a research student under 
the late Professor Rowland. He was working in the labora- 
tory of the late Sir William Preece at the Post Office at the 
time that Mr. Marconi conducted his early demonstrations 
before the officials of that organisation. On June 28th, ro11, 
an important treatise by him, dealing with multiplex tele- 
phony and telegraphy by means of waves guided by wires, 
was read before the American Institute of Electrical Engi- 
neers. He is the author of numerous papers on the subject 
of wireless telegraphy and has devoted special attention to 
the use of wireless telegraphy in military operations. In 
1912 he was awarded the Elliott Cresson Gold Medal for 
his researches in multiplex telephony. 


SwInBurnE, James, F.R.S.—Born at Inverness on February 28th, 


1858, and educated at Clifton College. He has had a wide 
experience, and as far back as 1881 he was employed by 
Messrs. J. W. Swan & Co., to organise their lamp factory in 
Paris; later he went on a similar mission to America. He has 
practised as a consulting engineer since 1894, and has attained 
considerable eminence in various branches of science. As an 
expert on wireless telegraphy his fame has been recognised 
by the Government, who in 1912 appointed him a member of 
the Technical Committee considering the Imperial Wireless 
Scheme. He is also a member of various scientific societies, 
and is on the Council of some. In 1902-3 he was President 
of the Institution of Electrical Engineers. 


Swinton, Avan A. Campspeti.—Born in Scotland in 1863, he 


commenced his career in 1882 in the famous Elswick Works 
of Armstrong, Whitworth & Co., and two years later suc- 
ceeded to the position of Electrical Engineer to the Com- 
pany. In 1897 he went to London, where, since that date, 
he has practised as a Consulting Electrical Engineer, and 
has been responsible for the carrying out of many important 
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electrical installations. He is a member of the Institutions of 
Civil, Electrical and Mechanical Engineers, and is Past-Presi- 
dent of the Rontgen Society. He has devoted considerable 
attention to scientific research, including Wireless Tele- 
graphy, and is President of the Wireless Society of London. 

Tissot, Caprain C.—Born at Brest in 1868, he entered the Naval 
School in 1884, taking up the study of science. Later he 
was appointed to the Chair of Physics at the Naval School. 
As Captain of Frigate, he is now chief of the technical 
research department at the Central Naval Laboratory in 
Paris. He was one of the first to devote himself to the study 
of Wireless Telegraphy in France and has been largely 
instrumental in its technical development as well as its 
application to the French Navy. On the purely scientific side, 
Captain Tissot has carried out some valuable experiments to 
secure exact measurements in Wireless Telegraphy. He has 
also studied problems concerning detectors and made investi- 
gations concerning the practical applications of Wireless 
Telegraphy and Telephony. It is due to Captain Tissot’s 
initiative and to his efforts at the Bureau des Longitudes in 
Paris, in 1907, that the Eiffel Tower service of time signals 
was established in 1910. 

TRAVAILLEUR, Maurice.—Born at Brussels in 1871 and graduated 
as engineer at Brussels University in 1893. At the age of 
26 he was appointed electrical engineer to the late King of 
the Belgians. He was one of the founders of La Compagnie 
de Télégraphie Sans Fil in 1901, of which he is now managing 
director, besides being on the Boards of Marconi’s Wireless 
Telegraph Co., Ltd., and the Deutsche Betriebs Gesellschaft 
fiir Drahtlose Telegraphie, and other companies. 

TURPAIN, PROFESSOR ALBERT.—Born at La Rochelle on Decem- 
ber 2nd, 1867, he was employed in the Department of Posts 
and Telegraphs of France from 1884 to 1887. In 1888 he 
became a licentiate in physical science, and three years later 
a licentiate in mathematics, obtaining his doctorate of science 
in 1889. Since 1894, when, as a tutor of physics at the 
Faculty of Science at Bordeaux, he succeeded in sending 
messages by means of Wireless Telegraphy from the equip- 
ment which was erected in the college buildings, he has experi- 
mented in Wireless Telegraphy with successful results. He 
applied himself to the question of tuning and in 1899 he 
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experimented with a means for determining the direction of 
electromagnetic waves; he took up these experiments again 
in 1912. In 1911 he succeeded in obtaining graphic records 
of time signals by means of a micro-ampere-meter over a 
distance of 300 km. between Poitiers and Paris. He carried 
out successful experiments in recording photographically 
wireless telegraph signals which passed between Paris and 
Poitiers. 


VANNI, DR. GiuseppE.—Born at Albano Laziale (Rome) in 1862. 
Graduated in science in 1887, and went to Strasburg in 
1890, where, under Professor Kohlrausch, of the Physical 
Institute, he occupied himself especially with the study of 
electrical measurements. In 1894 he was appointed to teach 
physics at the Collegio Romano, Rome, where he remained 
till 1912; when he was nominated professor and director of 
the physical laboratory of the Military Radiotelegraphic Insti- 
tute in Rome. In 1912 he took part in the International 
Radiotelegraphic Conference of London as a member of the 
Italian delegation, and also at the Conferences held in Paris 
in 1912 and 1913. His works are principally concerned with 
electrology, electrical engineering, and electrical waves. By 
means of a hydraulic microphone of his invention he made 
interesting experiments in wireless telephony, and his paper 
on the “‘ Progress and Actual State of Wireless Telegraphy 
and Telephony ’’ gained for him in 1914 the Cagnola prize of 
the Royal Lombard Institute of Science and Literature, in 
Milan. 


Watter, L. H., M.A., A.M.I.E.E.—Born in London in 1870, and 
educated at private schools in England and at Hanover, 
Germany; also at Trinity College, Cambridge (1894-1808), 
where he took honours in Natural Sciences. He then became 
experimental assistant to Sir Hiram S. Maxim. In 1903 he 
was appointed Editor of Science Abstracts, when that publica- 
tion was taken over by the Institution of Electrical Engineers, 
which position he still holds. He has invented several forms | 
of detectors of electrical oscillations. In 1905 he drew atten- 
tion to the advantages of directive Wireless Telegraphy, and, 
associating himself with Captain Tosi and Dr. Bellini, at 
that time making their first experiments, he introduced the 
directive system, and the wireless compass, into England. 
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WIEN, PROFESSOR Max.—Born at K6nigsberg in 1866. He made 
a special study of the subject of physics under Helmholtz and 
others and assisted Réntgen from 1891 to 18083716 1s. at 
present at the University of Jena and has devoted consider- 
able attention to the study of electromagnetic waves and their 
propagation. 


ZENNECK, PROFESSOR J.—Born April 15th, 1871, in Wurtemburg. 
The son of a clergyman, he was intended for a similar career, 
and studied for four years in a Theological College at 
Tikingen. While at Titbingen he studied mathematics and 
natural history, particularly zoology, from 1889 to 1894, and 
in the latter year he passed the State examination in these 
subjects; he obtained his doctorate in 1894. After a course 
of natural history studies in London and elsewhere he devoted 
himself entirely to physics and from 1895 to 1899 he was an 
assistant in the Physical Institute in Strassburg. In 1899 to 
1900 he was engaged in making tests with Wireless Tele- 
graphy in the North Sea. Five years later he became lecturer 
and assistant professor of Physics in the Technical College, 
Dantzic, and in 1906 he was appointed professor of Physics 
at the Technical College, Brunswick. This position he 
vacated in 1909, when he joined one of the largest mechanical 
works in Germany, and in 1911 he returned to Dantzic as 
professor of the Technical College, a position which he still 
holds with distinction. 


OBITUARY. 


Tuys, Generar ALBERT.—Died in Brussels, February 1oth, rors. 
_ He was a reserve officer of the General Headquarters Staff of 
the Belgian Army, and has been termed, not unjustly, the 
‘ Cecil Rhodes of Belgium.’’ He has closely identified him- 
self with Wireless Telegraphy ever since it was first demon- 
strated as a commercial possibility, and his great influence, 
financial resources, and untiring industry contributed in no 
slight degree to its early establishment, not only on the 
Continent, but in ‘‘ lands beyond the sea.”’ Up to the date 
of his death General Thys presided as Chairman over the 
Compagnie de Télégraphie Sans Fil, at Brussels, besides 
holding the position of a Director of Marconi’s Wireless 
Telegraph Co., Ltd., and of the Deutsche Betriebs Gesell- 
schaft fiir Drahtlose Telegrafie m.b.H. 
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grafia sin hilos. 

Cartilla Para el Curso de Radiotelegrafia. By Luts BLanco and Gustavo 
DE Montaup. (Sin precio.) Centro Electrotécnico de Ingenieros. 

La Telegrafia Sin Hilos. By EuGrnio Acacino and Ramon ESTRADA. 
8 pesetas. KF. Rodriguez de Silva, Cadiz. 

La Telegrafia Sin Hilos. By E. Monier. 3 pesetas. Imprenta. 

Telegrafia Sin Hilos. By AtcGustro Ricut and BERNHARD Dessau. 
Translated by ALEMAN, by MaRQuEz DE MaGaz, and D. Juan ROSELL. 
20 pesetas. Imprenta de Ricardo Rojas, Campoamor, 8, Madrid. 

Telegrafia Sin Hilos. By Francisco DEL Rio JOAN. 9.50 pesetas. 
Imprenta de la Revista técnica de Infanterfa y Caballerfa. Pasaje 
de Valdecilla, No. 2. 

Le Teoria de Maxwell y las Oscilaciones Hertzianas. By E. PoINncarié. 
With an Appendix, ‘‘ Los Ultimos Adelantos de la Telegraffa Sin 
Hilos,’’ by P. Hermécenes Basaurt, S.J. 2.50 pesetas. Tipograia 
Catolica. Pino, 5, Barcelona. 


SWEDEN. 
Handbok i Radiotelegrafi. By J. GuNNAR Hortmsty m. Stockholm. 
(1914.) 
Liarobok i Tradlés Telegrafi. By F. Zerurarus. Stockholm. (1914.) 
Tradlés Telegrafi. By Tuor TuHGrnpiap. Stockholm. 


SWITZERLAND. 


Die Drahtlose Telegraphie im Internen Recht und Volkerrechi. By 
Dr. J. Merci, late Professor at the University of Zurich. 


UNITED STATES. 


A.B.C. Wireless Telegraphy. By Epwarp TREVERT. Pp. 250. Illus. 
trated. $1.00. 

The Electric Telegraph (a Chapter Dealing with ‘ Signalling Without 
Wires’). By Epwin J. Houston and A. E. KENNELLY. Pp. 480. 
4s. 6d. net. McGraw-Hill Book Co., Inc., New York, and 6-8, 
Bouverie Street, Fleet Street, London, E.C. 

Experiments with Alternate Currents of High Potential and High 
Frequency (with a Chapter on Wireless Telegraphy and a Portrait 
and Biographical Sketch by the Author.) By Nrkxora Testa. 
Illustrated. 12mo., cloth. (New York, 1904.) $1.00. D. Van 
Nostrand Co, 
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Formule and Tables for the Calculation of Alternating Current 
Problems. By Louis Conen. Pp. 282. 12s. 6d. net. McGraw- 
Hill Book Co., Inc. 


History of Wireless Telegraphy: Its Theory, Experiments, and Results 
Obtained. By A. FREDERICK CoLtins. Pp. 300. 332 illustrations. 
$2.00. McGraw-Hill Book Co., Inc. 


Making Wireless Outfits. Pp. 61. 27 illustrations. D. Van Nostrand 
Co., New York City. 


Manual of Wireless Telegraphy. By A. FREDERICK CoLLins. Pp. 300. 
129 illustrations. $1.50. 


Manual of Wireless Telegraphy (Illustrated). By A. F. Cottins. 12mo. 
Pp. 232. (New York, 1906.) Cloth, net $1.50; leather, $2.00. 


Manual of Wireless Telegraphy for the Use of Naval Electricians. By 
LIEUTENANT S. S. Ropison. Pp. 129. 60 illustrations. $1.75. 


Maxwell’s Theory and Wireless Telegraphy. By F. K. VReeELanp. 
Pp. 250. Hlustrated. $2.00. McGraw-Hill Book Co., Inc. 


Methods of Measuring Electrical Resistance. By Epwin F. Norturvp, 
Ph.D., New York. McGraw-Hill Book Co., Inc. Pp. 390. $4.00. 


Operator’s Wireless Telegraph and Telephone Handbook. Price $r.00. 
New York. 


Operators’ Wireless Telegraph Handbook (Treatise on Construction and 
Operation of Wireless Telegraph and Telephone) By V. H. 
LAUGHTER. Pp. 180. 86 illustrations. $1.00. 


Practical Uses of the Wave Meter in Wireless Telegraphy. By Lieut. 
J. O. Mavsorane. Pp. 74. 4s. 2d. net. McGraw-Hill Book Co., 
Inc. 


Principles of Wireless Telegraphy (a book for students and those engaged 
in operating and constructing wireless telegraph apparatus). By 
Dr. Gro. W. Pierce. Pp. 350. 12s. 6d. net. McGraw-Hill Book 
Co., Inc., New York and London. 


Wireless Operators’ Pocketbook of Information and Diagrams. By 
Leon W. BisHop. Pp. 200. Illustrated. $1.00. , 


Wireless Telegraphy and Telephony. By C. I. Horroucn. Pp. 236. 
Many illustrations. $1.50. 


Wireless Telegraphy and Telephony Popularly Explained. By W. W. 
Massigz and Cuas. R. UNDERHILL, with a special article by NIKOLA 
TEsLA. 12mo., cloth. Pp. 82. 29 illustrations. $1.00 net. D. Van 
Nostrand Co., New Yorlx City. 
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Wireless Telegraphy: Its Origins, Development, Inventions, and 
Apparatus. By CuarLtes HENry SEWALL. ‘‘ Patented Telephony,”’ 
‘‘ The Future of Long-distance Communication,’’ with 85 diagrams 
and engravings. 8vo., cloth. Pp. 229. Illustrated. $2.00 net. 
D. Van Nostrand Co., New York City. 


Wireless Telegraphy: Its History, Theory, and Practice (with Illus- 
trations). By A. F. Cotiins. 8vo., cloth. Pp. 299. (New York, 
1905.) $3.00. McGraw-Hill Book Co., Inc. 


Wireless Telegraph Stations of the World (Including Shore Stations, 
Merchants’ Vessels, and Vessels of the United States Navy, etc. ; 
also Calls and Wave-lengths of Stations). Corrected to January 1st, 
1912. $35. Issued by the Navy Department. 


Wireless Telegraph Construction for Amateurs. 3rd edition, revised 
and enlarged. By ALFRED PoweL_i, MorcGan. 167 illustrations. 
Pp. 236. $1.50. D. Van Nostrand Co. 

Wireless Telegraphy and Telephony (Simply Explained). By AvLFrep 
PoweE.t Morcan. Pp. 154. 156 illustrations. $1.00. 

Wireless Telegraphy: Theory and Practice. By Wm. Maver, Jr. Pp. 
368. 258 illustrations. $1.50, reduced from $3.00. June ist, 1913. 

Wireless Telegraphy and Wireless Telephony. By A. E. KENNELLY. 
Illustrated. $1.00. D. Van Nostrand Co. 

Wireless Telegraphy and Wireless Telephony. By Asuiey-Haywarp. 
Pp. 140. Illustrated. $1.00. American School of Correspondence, 
Chicago. 

Wireless Telegraphy (with 79 illustrations). By G. ErcnHorn. §8vo., 
cloth. Pp. 116. 

Wireless Telegraphy for Amateurs and Students. By T. M. St. Joun. 
Pp. 171. 155 illustrations. 12mo., cloth. (New York, 1906.) Net, 
$1.00. D. Van Nostrand Co. 

Wireless Telegraphy (a Popular Exposition). By G. W. TONZELMANN. 
Illustrated. 12mo0.,.cloth. (New York, 1901.) ‘$0.75. )DiaeWam 
Nostrand Co. 


PERIODICALS. 
GREAT BRITAIN. 


The Wireless World. London: Marconi House, Strand, W.C. 3d. 
monthly. Post free 5s. per annum. 

Electrical Review. London. 4d. weekly. 

Electrician. London. 6d. weekly. 

Electrical Times. London. 2d. weekly. 
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Electricity. London. 1d. weekly. 
Electrical Engineering. London. 1d. weekly. 
Electrical Industries and Investments. 1d. weekly. 


FRANCE. 
L’Industrie Electrique. Paris. Weekly. 
La Lumiére Electrique. Paris. 1.50 francs weekly. 
T.S.F. Revue Mensuelle de Radiotélégraphie & Radiotéléphone. Paris. 
1 fr. monthly. 
GERMANY. 
Electrotechnische Zeitschrift. Berlin. Weekly. M.20 (per annum). 


Jahrbuch der drahtlosen Telegraphie und Telephonie. Editor, G. 
EIcHHoRN. Leipzig Verlag, J. A. Barth (and Ziirich, Switzerland), 
Six issues per annum. Price, M.2o. 


ITALY. 
La Elettricita. Rome, 
RUSSIA. 
The Messenger of Wireless Telegraphy. St. Petersburg: Lopouchinskaja 
14. Monthly. 
UNITED STATES OF AMERICA. 


Yhe Wireless Age. New York: 450, Fourth Avenue, N.Y. City. 
15 cents monthly. 


Electrical World. New York. 10 cents weekly. 


DIRECTORY OF WIRELESS SOCIETIES. 


GREAT BRITAIN. 

Wireless Society of London—R. H. Klein, 18, Crediton Road, West 
Hampstead, N.W. 

Barnsley Amateur Wireless Society—G. W. Wigglesworth, 2, 
Blenheim Grove, Barnsley. 

Birmingham Amateur Wireless Association—J. B. Tucker, ‘* Brent- 
wood,’’ Alderbrook Road, Solihull, Birmingham. 

Bradfield College Radiotelegraphic Club—C. P. Penruddocke, School 
House, Bradfield College, Bradfield, Berks. 

Bristol Wireless Association—A. W. Fawcett, 141, Redland Road, 
Bristol. 

Croydon Wireless Society. 

Derby Wireless Club—G. M. Bowles, 47, Full Street, Derby. 

Dublin Wireless Club—F. Dixon and A. C. Bridle, 21, Ashdale Road, 
Terenure, co. Dublin. 

Edinburgh Wireless Club—G. Scott Creighton, 25, Rankeillor Street, 
Edinburgh. 

Glasgow and District Wireless Clubh—W. Stich, Wolmfried, Riccarts- 
bar Avenue, Paisley. 

Halifax and District Amateur Wireless Association—A. L. Beek 
Sec., Warwick Street, Halifax. 

Leeds and District Wireless Club—A. M. Badge, 4, Warwick Place. 

Leicester Wireless Association—H. Wildbore, 1, Bosworth Street. 

Liverpool Wireless Association—S. Frith, 6, Cambridge Road, 
Crosby, Liverpool. 

Manchester and District Wireless Club—C. Heap, 15, Abbey Hey 
Lane, near Openshaw, Manchester. 

Newcastle and District Amateur Wireless Association—C. M. Denny, 
24, Eversley Place, Heaton, Newcastle-on-Tyne. 

Newport and District Wireless Club—W. J. Stephens, ‘‘ St. Enedoe! . 
Milman Street. 

Northampton Wireless Society—A. E. Farmer, ‘‘ Gorphwysfa,”’ 
Garrick Road, Northampton. 

North Middlesex Wireless Club—E. M. Savage, ‘‘ Nithsdale,” 
Eversley Park Road, Winchmore Hill, London, N. 

Radio Scientific Society—R. J. Thompson, Broad Street, Sale, 
Cheshire. 

Stoke-on-Trent Wireless Club—F. Pamment, Marlborough Office, 20, 
Chancery Lane, Longton, Staffs. 
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AUSTRALASIA. 

New Zealand Amateur Wireless Association-——Prof. T. H. Laby, 
Canterbury College, Christchurch, New Zealand. 

New Zealand Amateur Wireless Club—F. Kellegher, Sec., 19, Adams 
Terrace, Wellington. 

Radio Ciub, Perth, W. Australia. 

Wireless Institute of New South Wales—Malcolm Perry, Sec., Box 2, 
King Street Post Office, Sydney, N.S.W. 


Wireless Institute of Victoria—C. R. Dodson, Sec., Box 1006, G.P.O., 
Melbourne, Victoria. 


UNITED STATES OF AMERICA AND CANADA. 
Institute of Radio Engineers—David Sarnoff, Sec., 71, Broadway, 
New York City. 
The Accidental Wireless Association—W. F. Cohen, Sec., 1618, Grove 
Street, Oakland, Cal., U.S.A. 
Allegheny County (Pa.) Wireless Association—Leetsdale, Pa. 
Alpha Wireless Association—Box 57, Valparaiso, Ind. 


Amateur Wireless Association of New Bedford—84, Dunbar Street, 
New Bedford, Mass. 


Amateur Wireless Association of Schenectady—R. F. D. Route, 
No. 49, Schenectady, N.Y. 

Amateur Wireless Association of Schenectady—4o5, Lenox Road, 
Schenectady, N.Y. 

Amateur Wireless Club of Geneva— 448, Castle Street, Geneva, N.Y. 

Amateur Wireless Club of California—E. S. Martin, Box 55, Capitola, 
Cal. 

American Radio Relay League of Hartford, Ct.—Hiram P. Maxim, 
Hartford, Ct. 


Arkansas Wireless Association—Geo. A. Ranch, 419 W, 25th Street, 
Little Rock, Ark. 


Atlanta Wireless Association—159, Capitol Avenue, Atlanta, Ga. 
Austin Wireless Association—4o6, West 1oth Street, Austin, Texas. 


Back Bay Wireless Club of Boston—295, Walnut Street, Brookline, 
Mass. 


Berkshire Wireless Club—18, Dean Street, Adams, Mass. 

Boise Radio Club—715, North gth Street, Boise, Idaho. 

Boys’ Experimental Club—Box 214, Virginia, Minn. 

Bridgeton Wireless Club—275, Bank Street, Bridgeton, N.J. 
Bronx Wireless Association—5oo, East 165th Street, Bronx, N.Y. 
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Brooklyn Wireless Club—131, Ryerson Street, Brooklyn, N.Y. 

B. W. T. A. Wireless Department—Scarsdale, N.Y. . 

Canadian Central Wireless Club—H. E. Mott, 139, Middle Saie, 
Armstrong’s Point, Winnipeg, Man., Canada. 

Cantabridga Wireless Club—351, Harvard Street, Cambridge, Mass. 


Cardinal Wireless Club—South Division High School, Milwaukee, 
Wis. 


Catskill Radio Club—E. C. Hoemer, Jr., Catskill, N.Y., U.S.A. 


Chicago Wireless Association—F. D. Northland, Atheneum Building. 
59, E., Van Buren Street, Chicago, Ill. 


Cincinnati Wireless Signal Club—1839, Hopkins Street, Cincinnati, 
Ohio. 


Colorado Wireless Association—W. F. Lapham, 1545, Milwaukee 
Street, Denver, Colo. 


Danvers Wireless Association—Franklin Street, Danvers, Mass. - 


De Kalb Radio-Transmission Club—205, Augusta Avenue, De Kalb, 
Ill. ‘ 


Detroit Y.M.C.A. Radio Club—Detroit, Mich. 


Dorchester Wireless Association—R. F. Lufkin, 222, Harvard Street, 
Dorchester, Mass. 


East Glenville M. E. Wireless Association—634, East 124th Street, 
Cleveland, Ohio. 


East Side Y.M.C.A. Radio Club—H. Saddenwater, 162, ,East 66th 
Street, New York City. 


East Tennessee Wireless Association—¥723, North Third Avenue, 
Knoxville, Tenn. 


Electro and Mechanical Association of Columbus, Ohio—s12, West 
State Street, Columbus, Ohio. 


Everett Wireless Association—2716, Grand Avenue, Everett, Wash. 

Ever Ready Wireless Club—167, East 71st Street, New York, N.Y. 

Experimental Club of Cincinnati—1214, Jackson Street, Cincinnati, 
Ohio. . 

Fargo Wireless Association—518, Ninth Street, Fargo, N.D. 

Flushing Wireless Association—24, Madison Avenue, F lushing, N.Y. 

Frontier Wireless Club—1034, Elmwood Avenue, Buffalo, N.Y. 


The Germantown Wireless Club—s801, Germantown Avenue, Ger- 
mantown, Pa. 

Gramercy Wireless Club—z207, East 25th Street, New York, N.Y. 

Granby High School Electricity Club—Granby, Mass. 


Greater Boston Wireless Association—41, Lawrence Street, Wakefield, 
Mags. 
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Guilford County (N.C.) Wireless Association—Greensboro, N.C. 

Hamilton Wireless Association—4os, Franklin Street, Hamilton, Ohio. 

Hamlin Wireless Association—2729 Noble Avenue, Chicago, Ill. 

Hannibal Amateur Wireless Club—1306, Hill Street, Hannibal, Mo. 

Haverhill Wireless Association—Haverhill, Mass. 

Harriman Wireless Association—8o1, Clinton Street, Harriman, Tenn. 

Hartford Wireless’ Association—320, Wethersfield Avenue, Hartford, 
Conn. 

Hawkeye Radio Association—R. Batcher, Sec., Loledo, lowa,,U.S:A. 

Hudson Valley Wireless Asscciation—H. S. Maguire, 814, Lancaster 
Street, Albany, N.Y. 

Independence Wireless Association—214, South 6th Street, Indepen- 
dence, Kas. 

Irving Park Wireless Club—4g08, Byron Street, Chicago, Ill. 

Killington Radio Club—36, Lincoln Avenue, Rutland, Vt. 

Lane Radio Association—2147, Lincoln Place, Chicago, Ill. 

Lexington Electrical and Wireless Club—517, Throop Avenue, 
Brooklyn, N.Y. . 

Licensed Wireless Operators of Western New York—A. H. Benzee, 
Jr., 207, Sumner Place, Buffalo, N.Y. 

Long Beach Radio Research Club—Long Beach, Cal. 

Madisonville Wireless Club—s609 Tompkins Avenue, Madisonville, 
Ohio. 

Manchester Radio Club—759, Pine Street, Manchester, N.H. 

McGill Wireless Association—Professor Gray, McGill University, 
Montreal, Canada. 

Murray Hill Wireless Association—-334 East 34th Street, New York 
City. 

Newark Wireless Club—J. A. Matthew, Sec., 58, N. Third Street, 
Newark; N:Jj.;. U.S.A. 

New Haven Wireless Association—27, Vernon Street, New Haven, 
Conn. 

Northern New Jersey Relay Club—1o2, High Street, Passaic, N.J. 


Oakland Wireless Club—g16, Chester Street, Oakland, Cal. 
Oklahoma State Wireless Association—Box 627, Tahlequah, Okla. 
Oregon State Wireless Association—Lents, Oregon. 


Pacific Radio Communicating Association—1109, Washington Street, 
Vancouver, Wash. 

Pacific Wireless Club of Oregon—go5, East Market Street, Portland, 
Ore. 

Pittsburg Wireless Association—6031, Kirkwood Street, Pittsburg, Pa. 
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Plaza Wireless Club—156, East 66th Street, New York, N.Y. 

Power City Wireless Association—Niagara Falls, N.Y. 

Progressive Wireless Club—Poplar Bluff, Missouri. 

Radio Association of Waterbury—G. Kelsey, 204, Buckingham 
Street, Waterbury, ‘Conn., U.S.A. 

Radio Club of Baltimore—go4, N. Fulton Avenue, Baltimore, Md. 

Radio Intercommunication Club—25, Terrence Street, Springfield, 
Mass. 

Ranger Nautical Signal and Wireless Club—Nautical Training School, 
State House, Boston, Mass. 

Rockland County Radio Wireless Association—s4, Catherine Street, 
Nyack, N.Y. 

Roslindale Wireless Association—g62 South Street, Roslindale, Mass. 

Sacramento Wireless Signal Club—2119, H Street, Sacramento, Cal. 

St. Paul Wireless Club—1g11, Ashland Avenue, St. Paul, Minn. 

Santa Cruz Wireless Association—184, Walnut Avenue, Santa Cruz, 
Cal. 

Sixth City Radio Club—H. E. Horn, 12702, Penubseot Ave., Cleve- 
land, Ohio. 

Southern Wireless Association—1435, Henry Clay Avenue, New 
Orleans, La. 

Springfield Wireless Association—323, King Street, Springfield, Mass. 

Spring Hill Amateur Wireless Association—2, Benton Road, Somer- 
ville, Mass. 

Stoneham Radio Association—33, Warren Street, Stoneham, Mass. 

Sullivan Wireless Association—Sullivan, Il. 

Technical Wireless Association—E. L. Powell, 1296, East Capitol 
Street, Washington, D.C. 

Toledo Wireless Club—1o24 Erie Street, Toledo, Ohio. 

Tri-County Wireless Association—Greenfield, Ohio. 

Tri-State Wireless Association—Room 1o1, Falls Bldg., Memphis, 
Penn. 

‘“Two Hundred Meter Radio Club of Newton "—A. M. Hunt, 17, 
Gibson Road, Newtonville, Mass. 

United Wireless Relay Club—102, High Street, Passaic, N.J. 

Waterbury Wireless Association—26, Linden Street, Waterbury, Conn. 

Waynesburg College Wireless Club—Waynesburg College, Pa. 

Welcome Wireless Association—18s, Chauncey Street, Brooklyn, N.Y. 

Westchester Wireless Association—37, West Main Street, Tarrytown, 
N.Y. 

Western Division High School Wireless Association—Milwaukee, 
Wis. 

Western Wireless Union of America—A. C. Cameron, 19), 9. yueieen 
Avenue, Chicago, IIl., U.S.A. 


Directory of Wireless Societies. 793 


‘Wildwood Wireless Association—110, East Pine Avenue, Wildwood, 
N.J. 


Wireless and Electrical Association—Lindsborg, Kans. 


Wireless Association of Atlantic City—C. E. Cramer, 2, States Avenue, 
wavantic City,.N.J}. 


Wireless Association of Buffalo, N.Y.—142, Dorchester Place, 
Buffalo, N.Y. 
Wireless Association of Central California—86o0, Callish Street, 
Fresno, Cal. 


Wireless Association of Central Pennsylvania—4og, Keller Street, 
Harrisburg, Pa. 


Wireless Association of Easton, Pa.—123, North Main Street, Phillips- 
burg, N.J. 

Wireless Association of Greater Fort Smith—Greater Fort Smith, Ark. 

Wireless Association of Illinois—303, North 8th Street, Marshall, III. 

Wireless Association of Keene—172, Elm Street, Keene, N.H. 


Wireless Association of Milwaukee—824, Nineteenth Avenue, Milwau- 
kee, Wis. 


Wireless Association of Montana—309, South Ohio Street, Butte, 
Mont. 


Wireless Association of New Orleans—z2022, State Street, New 
Orleans, La. 


Wireless Association of Pennsylvania—R. E Paterson, 200, North 
Fifteenth Street, Philadelphia, Pa. 

Wireless Association of Savannah—303, Price Street, Savannah, Ga. 

Wireless Association of Southern California—g35, Denver Avenue, Los 
Angeles, Cal. 

Wireless Association of Woodbury—28, Penn Street, Woodbury, N.J. 

Wireless Society of Springfield—P.O. Box 562, Springfield, Mass. 

Wireless Telegraph and Telephone Association of U.S.—Boys’ Club, 
161, Avenue A, New York, N.Y. 

Young Edison Society—Rogers, Ark. 

Young Experimenters’ Society—R. G. Taylor, Box 487, Coaticook. 
P.Q., Canada. 

Young Marconis’ Wireless Association—P. H. Bolton, 236, William- 
son Ave., Youngstown, Ohio. 

Y.M.C.A. Wireless Association—Secretary, Drummond Street, Mon- 
(rem. Canada. 

Y.M.C.A. Wireless Club—z211, West Fourth Street, Williamspert, Pa. 


Zanesville Wireless Association—105, South Seventh Avenue, Zanes- 
ville, Ohio, 


CODE jSIGNALS 


In the following pages are shown general alphabetical tables for 
making international code signals by means of the fixed sema- 
phore, and signals by means of the British movable semaphore. 
Through the courtesy of Messrs. James Brown and Son, Glasgow, 
we are able to reproduce from ‘‘ Brown’s Signalling ’’ tables 
showing the British method of semaphoring by hand flags. In the 
British method, the person intending to semaphore makes the 
international code signal V O X, ‘‘I am going to semaphore to 


’ 


you,’’ and sets his semaphore at the alphabetical signal, with the 
indicator out, and waits until the ship to which the semaphore 
signal is to be made hoists her answering pennant ‘‘ close up.”’ 
Then he will proceed with the communication by spelling, making 
a momentary pause between each sign or letter; the arms are to 
be dropped between each word or group, the indicator only 


remaining out. 


Should the answering pennant be dipped by the person taking 
in the signal, the last two words are to be repeated until the 
answering pennant is again hoisted ‘‘ close up,’’? which denotes 
that the person taking in the semaphore signal is ready to read 
and write down the signal. It is to be dipped when a word is 
lost, and the person making the signal is then to repeat the two 
last words until the answering pennant is hoisted again ‘‘ close 
UDe. 

The British method of semaphoring by flags held in the hand 
which is shown is exactly the same as the British movable sema- 
phore system, the positions of the apparatus which denote the 
letters, numbers, and special signs being identical in each case, 
the only difference being in the apparatus employed. 


The French method of semaphoring by hand flags is based 
on the same principle as the British method. but the positions ip 
which the flags are held to denote the letters, etc., are different, 
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CENERAL ALPHABETICAL TABLE FOR MAKINC THE INTER= 
NATIONAL CODE SICNALS BY MEANS OF DISTANT Sic-= 
NALS BY FIXED SEMAPHORE. 
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NOTE.— if A NUMERICAL SIGNAL IS TO BE FOLLOWED BY WORDS, THE END OF THE 
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SIGN BEING MADE, INDICATING THAT SPELLING IS AGAIN TO COMMENCE 
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Reproduced from “Brown's Signalling” by kind permission of the 
Publishers, Messrs. Jones, Brown & Son, Glasgow. 


800 Year-Book of Wireless Telegraphy and Telephony 


Reproduced from “ Brown's Signalling” by kind permission of the 
Publishers, Messrs. Jones, Brown & Son, Glasgow. 


LLOYD'S SIGNAL STATIONS. 


HE Society of Lloyd’s has, with the sanction of Parliament, the 

control and working of signal stations in Great Britain and 

Ireland and in many places abroad. Various foreign Govern- 
ments have also recognised the advantage of report§ from signal stations 
and semaphores being universally collected and forwarded on identical 
conditions. These have arranged that reports from or to their sema- 
phores can be obtained or forwarded through Lloyd’s. 


The charges for forwarding information from or transmitting 
advices by means of signal stations are moderate. Shipowners, 
charterers, merchants, or consignees can obtain telegraphic intelligence 
with regard to any vessel in which they may be interested, or postal 
advices if so preferred, or can transmit orders to such vessels by com- 
munication with Lloyd’s. 


Harbour and dock authorities, Chambers of Commerce, Exchanges, 
and such institutions that may require a large number of reports, can 
arrange with Lloyd’s for receiving full and regular advices from Lloyd’s 
signal stations on moderate terms. When a number of reports are 
taken a substantial reduction is made in the fees. Shipowners or others 
who wish to be supplied with reports of vessels from any signal stations 
are requested to coiumunicate with the Secretary of Lloyd’s, London, E.C. 


An arrangement has been concluded with Marconi’s Wireless Tele- 
graph Co. and the Marconi International Marine Communication Com- 
pany, by which all maritime intelligence received by wireless telegraphy 
at any station worked by either of these companies, including Poldhu 
and similar stations primarily used for shore-to-shore or overland 
telegraphy, shall forthwith be communicated to Lloyd’s. Masters of 
vessels equipped with wireless apparatus are accordingly requested to 
forward to the nearest wireless telegraph station any maritime intel- 
ligence—e.g., wrecks, derelicts, casualties, vessels in distress, etc., 
with a view to its being forthwith communicated to Lloyd’s. No 
charge for transmission will be made against vessels for such messages, 
therefore masters are requested to communicate such intelligence as 
freely as possible. The following Lloyd’s stations in the United 
Kingdom are fitted with wireless apparatus :— 


North Foreland. Niton. 
Fastnet. Brow Head. 
The Lizard. Rosslare. 
_ Malin Head. Inishtrahull. 
Abroad wireless apparatus has been installed for signalling purposes at— 
Suez. Port Said. 
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LONDON. S.E. 


THE MORSE CODE. 


The Morse code as used by all countries except America is 
called the “‘ Continental Morse,”’ and is a dot and dash system 
throughout, with a maximum of four elements in any letter; an 
element is either a dot or a dash. 


Whatever the speed at which signals are sent, the following | 
rules must be remembered and strictly adhered to: 


A dash is equal in length to three dots. 


A space between two elements in a letter is equal in length to 
one dot. 


The space between letters in a word is equal in length to a 
dash. 


The space between words in a sentence is equal in length to 
two dashes. 


THE EUROPEAN OR CONTINENTAL Morse Cope. 
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OFFICES AND REPRESENTATIVES OF 
MARCONI’S WIRELESS TELEGRAPH 


AMSTERDAM . 


BANGKOK 
BOGOTA 
BUCHAREST ... 
CHRISTIANIA ... 


COPENHAGEN 


LISBON 


Rio DE JANEIRO 


ROME 


SOFIA 


STOCKHOLM Se . 


VALPARAISO ... 


COMPANY ABROAD 


Marconi’s Wireless Telegraph Co., 
-Ltd., 113 Ruyterkade 


Col. G. Kluzer, Bangkok, Siam 
Lino de Pombo, pose Colombia 
Marcel Porn, Str. Eroului 7, bis 
Storm Bull & Co., Christiania 


Sophus Berendsen, Ltd., G. L. 
Torv 24 


Agencia Technica e Commercial 
Rua Victor Cordon ta 


E. W. Salis, 62 Rua Julio Cezar 


Marquis L. Solari, Via del Collegio 


Romano 15 


Société Balkanique Commerciale et 
Industrielle, Sofia 


Ulrich Salchow, Hamngatan 5a 


M. Saldias Ross, c/o Bank of Chas. 
Edwards & Co. 
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AUTEN Ec 
ROYAL 


EDISWAN 


DRAWN WIRE LAMPS 


FOR ALL LIGHTING 
PURPOSES— OFFICE 
HOME—WORKS OR 
SHIP LIGHTING 


ENTIRELY BRITISH 
[e] 


Illustrated Catalogues of Ediswan Manufactures, including Fans, 
Radiators and all accessories, sent free on request to the 


EDISON & SWAN UNITED ELECTRIC LIGHT CO., LTD. 
PONDER’S END, MIDDLESEX. 
Fully Licensed under British Patent Nos. 21513/06—27712/03 and cthers. 
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Special Hooks & Blocks 
for Wireless : Outfits. 


DAVEY’S IMPROVED CARGO 
ith Self-Lubricati 
BLOCKS wih seil.vorontine 
Single, Double, Treble, Quad- 
ruple & Heavy Purchase Blocks. 


Galvanized Malleable Pulley 


for Boats’ Davits, Derrick 
Blocks Guys, etc. 


CARGO HOOKS & LIFTING APPLIANCES y 
Swivel Spring & Patent Safety lll 
Hooks, Swivels, Wire Rope Grips \# 

and Sockets. 


LARGE STOCKS KEPT. ¢ 
DAVEY & CO., LONDON, LTD., 


88 West India Dock Road, LONDON, E. 
Tels. : *‘ Acdav, London.’’ ’Phone: East 1836. 


CW 4 


No. 620 
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= A Unique Collection of 52 Shipping Cartoons. = 
= Strongly Bound in Boards. Small Folio. = 
= Price 1s. Postage Sd. =: 
OF THE = 
MERCANTILE MARINE -& 

BY 
EG. O2BEU PT EEK = 


Reprinted from “ THE SYREN AND SHIPPING.” 


DUTTA AITATTTATTT TTT 


GETTING THE ANCHOR "ABOARD. 


Actual size of illustrations, 7 ins. by 5 ins. 


660 e0b ce eee ccetecaece vedent cee be voeee Vee c ce be ee es eaie 0008s clu nele<cesrese.ueewss cle Seee.6.e¥ ese 6.00184 se ee soe. arie\e Via unas om isiaine 


To THE SYREN AND SHIPPING, Ltd., Branch Offices: 
GLASGOW : 166, Buchanan Street 
Head Office: LIVERPOOL: 3, Redcross Street 


NEWCASTLE: Mosley Chambers 
91 & 93, LEADENHALL ST., LONDON, E.C. ROTTERDAM: Westerstraat 38 


Humours of the Mercantile Marine. 


ORDER FORM. 


Single copies 1s. 3d. each, post free. 


ATTICA 


INGINE savcsnsscvsnecsssactccasiececseesescncsieeces ceccieds usseessielssicetese\ees’sciseiseaisiieeesiasicincineieimeuseecamae 

A GATES c.seiescsescsocceessascscrsooscsscrsecsiennccseseosasseseevecsessscaseserssaesvssecsrsescnssessnsuereatnr i= 

Please forward to above AdATeSS +erre...+-++ Copies of “ Humours of the 7 

Mercantile Marine,’ for which find postal order enclosed, Value «-+-.+-+++ = 
sa TATA TAT ITAA 
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City « Dublin Steam Packet 


COMPANY. 


ENGLAND and IRELAND 


ROYAL MAIL SERVICE 
VIA 
HOLYHEAD & KINGSTOWN 


FASTEST & BEST PASSENGER ROUTE. 
The Magnificent Twin Screw Steamers 
SCLSTER. “LEINSTER.” SIMUNS GERS 
or “CONNAUGHT,” 3,000 Tons, 9,000 
Horse Power, Speed 24 Knots, sail twice 
daily with Mails and Passengers 
Equipped with MARCONI’S System of Wireless Telegraphy 
SEA PASSAGE 2 Hours 45 Minutes. 


Through Passenger Bookings between the 
- principal English and Irish Stations. - 
Breakfasts, Luncheons, Dinners and Teas, etc., 
are served in both the Ist Class Saloon and 
2nd Class Cabin. 
a 


LIVERPOOL and DUBLIN 


THE DIRECT ROUTE FOR PASSENGERS 


(Excellent Accommodation) 


Also for GOODS and LIVE STOCK. 


oo ale leche 
DUBLIN and BELFAST 


Thrice Weekly in each Direction. 


Full Particulars as to Sailings, Excursions, etc., can be had at 


15 Eden Quay, Dublin, & 13 Water St., Liverpool. 
eS 
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PRINCE LINE “ux 


SOUTH AFRICAN PORTS...  .. _ ... ..  .. from NEW YORK 
STRAITS, PHILIPPINES, CHINA, JAPAN _ from and to NEW YORK 
RIVER PLATE ... from MIDDLESBROUGH, mie eke ot ee and 
BRAZILS ._... sts _.. from and to NEW YORK and RIVER PLATE 
NEW ORLEANS... _ ... es ae ee Saeed ae from BRAZILS 
U.K. CONTINENT_... ... cont owe) wwe from NEW ORLEANS 
MEDITERRANEAN :— From 

TUNIS, MALTA ALEXANDRIA, tb oo LON- 

CYPRUs, LEVANT DON and ANTWERP. 


For Freight, Passage, and all particulars, apply— 

PRINCE LINE LTD., 118 Fenchurch Street, London, E.C. Central Cham- 
bers, Brazennose Street, Manchester. Milburn House, Newcastle-on-Tyne. 
PAUL F.GERHARD & CO., 8-10 Bridge Street, New York. M. & R. WARRINER, 
823 Gravier Street, New Orleans. H. L. WRIGHT, Caixa 388, Santos. 


Cargo Service ‘t.::' Canada 
by the Thomson Line 


(The Cairn Line of Steamships Ltd.) between the 
East Coast of the United Kingdom, France, and 
Canadian Ports. «+: WEEKLY SATEINGS 


Ten large Steamers specially equipped for the handling of all 

classes of Freight. Steamers fitted with Refrigeration and 

Cool Air for the carriage of Canadian Produce. Wireless 
Telegraphic Apparatus fitted on all boats. 


Managers - - - CAIRNS, NOBLE & co. 


AKENSIDE HOUSE, NEWCASTLE-ON-TYNE. 
Telegrams: “GOWAN.” ‘\Code:: SCOTT’S & WATKINS. 
Shipowners, Shipbrokers, etc. Bunkering ani Chartering a Speciality. 
Also at London, Hull, Grimsby, Immingham, and Cardiff. 


Agents at-MONTREAL: THE ROBERT REFORD- CO., LT D232 

Sacrament Street. LEITH: WM. THOMSON & CO., 28 Bernard Street, 

MIDDLESBRO’: ENGLISH & CO., Wilson Street. CALAIS: COMPAGNIE 
CALAIS MARITIME, 6 Rue du Moscou. 


J 
eee : 


LAMPORT & HOLT LINE 


TO SOUTH AMERICA 
MAIL: & PASSENGER STEAMERS | (Fortnightly) 
Between NEW YORK, BRAZIL and RIVER PLATE. 


FAST FIRST-CLASS CARGO STEAMERS 
(CARRYING FEW SALOON PASSENGERS) 
From Manchester, Glasgow, Liverpool (Fortnightly) 
,», Middlesbrough and London " 
To BAHIA, RIO DE JANEIRO/and SANTOS, 


From Glasgow and Liverpool (Fortnightly) 
,,  Middlesborugh and London - 

To MONTEVIDEO, BUENOS AYRES and ROSARIO. 

From Glasgow and Liverp~ol and Havre ; 

To WEST COAST PORTS of SOUTH AMERICA. 


Apply LAMPORT & HOLT LTD. 


Royal Liver Bldg. 36 Lime Street, 21 York Street, 
LIVERPOOL. LONDON. MANCHESTER. 


ee 
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CUNARD LINE 


Royal Mail Steamers 


LIVERPOOL TO NEW YORK. 
Fastest Ocean Mail Service in the World. 
AQUITANIA, MAURETANIA, 
LUSITANIA. 


LIVERPOOL TO BOSTON 
(via QUEENSTOWN, and/or HALIFAX, N.S., and PORTLAND, Me.) 
Largest, Fastest and Most Modern Steamers in the 
Boston Trade. 


CARONIA CARMANIA 
FRANCONIA LACONIA 


TO CANADA. 
LONDON, SOUTHAMPTON, LIVERPOOL, 
QUEENSTOWN. 

Magnificent New Twin-Screw Steamers. 
ANDANIA ALAUNIA 
ASCANIA AUSONIA 

AURANIA (building) 


CUNARD HUNGARIAN-AMERICAN LINE 


Regular Twin-Screw Passenger Service 
between | 


FIUME, TRIESTE, PATRAS, NAPLES & NEW YORK. 


Calling at various intermediate ports. 


LIVERPOOL, HAVRE, AND MEDITERRA- 
NEAN PORTS. 7 
LONDON, NEW YORK, PORTLAND, Me. 
Regular Freight Service. 


THE CUNARD STEAMSHIP COMPANY, LTD. 
51 Bishopsgate, E.C., and 29-3| Cockspur Street, S.W., London. 


Head Offices : 
8G 12 Water Street, and 1,3 G5 Rumford Street, Liverpool. 
Agents Everywhere. 
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Union-Castle Line. 


ie —— Royal Mail Service to 


SOUTH and EAST AFRICA 


HN 
al ui 


: ae ae 


Cape Colony, Natal, The Transvaal, Rhodesia, 
East African Ports, Reunion, Mauritius, etc. 
Calling at 
Madeira, Canary Islands, Ascension and St. Helena. 


REGULAR SERVICE TO EAST AFRICAN PORTS, 
via LISBON, GIBRALTAR, MARSEILLES, NAPLES, 
AND THE SUEZ CANAL. 


All the Royal Mail and Intermediate Steamers 
are fitted with the Marconi Wireless Apparatus. 


Apply to the Head Offices of the Company at 
3 FENCHURCH ST., LONDON, E.C. 
Or to the Branch Offices at 
SOUTHAMPTON : BIRMINGHAM : LEEDS : LIVERPOOL 
MANCHESTER AND GLASGOW. 


ee i 
eee 
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THE NEW ZEALAND 
SHIPPING COMPANY 


LIMITED 


Incorporated in New Zealand. 


DIRECT SERVICE OF SWIFT ROYAL 
MAIL STEAMERS 


ROUTE: 


OUTWARDS. . London, Teneriffe, Cape Town, Hobart, 
New Zealand. 


HOMEWARDS. New Zealand, Montevideo and/or Rio de 
Janeiro, Teneriffe, Southampton, London. 


These Steamers are particularly adapted for the New Zealand 
trade: are of the highest class, lighted throughout with electric 
light, and are fitted with every modern improvement for the safety, 
comfort, and convenience of passengers. The Mail Steamers are 
fitted with the Marconi System of Wireless Telegraphy. 

Steamers are despatched every fourth Thursday from London 
and from New Zealand. Passengers booked to Teneriffe and 
Cape Town, and to Australia and Tasmanian ports via Hobart. 


FLEET: Mail Steamers. 
Tons Register 
REMUERA (Twin Screw) se 11276 
ROTORUA (Triple Screw) amet E30) 
RUAHINE (Twin Screw) ao SLO. 75S 
RUAPEHU (Twin Screw) tee 1 OBO 
TONGARIRO ,, . ; ee 7,816 
Ae ICL AL pea eet oe fo yee ct aAG 
Intermediate and Cargo Steamers. 
HORORATA (Twin Screw) oe = 92000 
HURUNUI o be as SOOT 
KAIKOURA 7 * ABS 5,998 
OPAWA . - ws 7,230 
ORARI o = ae F207 
OTAKI (Triple Screw) Bh 7,420 
PAPAROA (Twin Screw) eeu 7 44 
RAKAIA ae tee is care 5,628 
RIMUTAKA (Twin Screw) orden Vues oY 
WAIMATE ... i 3p: co Ie O10 
WHAKATANE ae 355 oa 5,754 
BIAKO(buildiag)i ne. . 5. 1. <3 8.000 


—————£*£*£—=—=—=—>__— 
Head Offices : 138 Leadenhall St., London, E.C. 
And Christchurch, New Zealand. 

For Freight and Passage apply to 
J. B. WESTRAY & CO., 138 Leadenhall Street, London, E.C. 


—_——_——— $s 
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BIBBY LINE. 


FAST TWIN-SCREW MAIL STEAMERS 


Marseilles, peers Colombo, 
Southern India, & Burma. 


SAILINGS EVERY ALTERNATE THURSDAY FROM 
LIVERPOOL anp rrom MARSEILLES tHe FoLtowine FRIDAY. 


Returning Fortnightly via 


MARSEILLES TO LONDON. 


ONLY FIRST-CLASS PASSENGERS CARRIED. 


ExcELLENT ACCOMMODATION and CuIsINE. SURGEON and STEWARDESSES Carried. 
These Fast Mail Steamers are fitted with MARCONI WIRELESS TELEGRAPHY, SUBMARINE 
SIGNALLING APPARATUS, and all the latest modern improvements. ELECTRIC LIGHT 
throughout. Exvecrric Fans in a!l rooms, &c., &c. 
Special terms for Families, Servants, Missionaries, Railway Employees, Hospital Nurses, &c. 


CHEAP RETURN TICKETS ISSUED or CIRCULAR MEDITERRANEAN TOURS. 


For full particulars apply to— 


26, CHAPEL STREET, LIVERPOOL, and 
BIBBY BROS. & CO: 10 & 11, MINCING LANE, LONDON, E.C. 


Shaw Savill & Albion 


Company, Limited. 
ROYAL MAIL STEAMSHIP LINE between 


LONDON and NEW ZEALAND, 
TASMANIA and AUSTRALIA. 


Twin-Screw Passenger and Cargo Steamers, fitted 
with every modern improvement for the comfort 
of Passengers and facility for Cargo. 


Passengers also booked to 


TENERIFFE and CAPE TOWN 


Cheap Rates, Single and Return. 
Single berth port-hole rooms (First Saloon) to New Zealand or Australia, 874 Single, £125 Retnrn. 


SPECIAL ROUND THE WORLD TOURS 


Loading Berth: Manor Way, Royal Albert Dock, London, E. 
For Freight or Passage apply to: 


White Star Line, Liverpool, and 1 Cockspur Street, S.W., 


or to 


Shaw Savill & Albion Company, Limited 
34 Leadenhall St., London, E.C.; or 62 Pall Mall, London, S.W.; 


Or to any of the Company’s Agents or Correspondents throughout the World. 


lxxx 


CANADA 


DONALDSON LINE. 


WEEKLY SAILING TO 


QUEBEC & MONTREAL (in Summer) 
And ST. JOHN, N.B. (in Winter). 


T.S.S. “ATHENIA” (10,000 tons). T.S.S. “CASSANDRA” (9,000 tons). 
T.S.S. “ SATURNIA” (9,000 tons). T.S.S. “LETITIA” (9,000 tons). 


These fast Twin-Screw Vessels have been specially constructed 
to cater for Second Cabin and Third Class Passengers. 


No First Class Passengers being carried, Second Cabin 
accommodation has been erected in the steadiest part of the 
Steamers—viz., amidships—and in consequence Promenade Decks, 
etc., for Second Cabin Passengers are particularly extensive. 


Third Class accommodation is also of the most up-to-date 
character, and will be found particularly suitable for families. 


Very special accommodation at Lowest Rates. 
Electric Light throughout. MarconiSystem Wireless Telegraphy. 


For further particulars apply to— 


DONALDSON BROTHERS, LTD. 


54, 56 & 58 BOTHWELL STREET, GLASGOW. 
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WEST AND SOUTH-WEST COASTS OF AFRICA 


AND THE CANARY ISLANDS. 


A 


ABA 


The Royal Mail Steamers of the 


AFRICAN STEAM SHIP CO. 


{Incorporated 1852 by Royal Charter) and 


The BRITISH & AFRICAN STEAM NAVIGATION Co., Ltd 
Sailings every WEDNESDAY and SATURDAY 
Taking Passengers at Low Rates. 


The express service steamers sailing every Wednesday are fitted with Marconi 
ireless Telegraphic Apparatus. 


ELDER DEMPSTER AND CO., LIMITED 


Head Office: Colonial House, LIVERPOOL. 


4St. Mary Axe, London, E.C.; 30 Mosley St., Manchester, and at Cardiff, 
Birmingham, &c. 


AAA AAA AAA MAM AMA 


LIQUID FUEL 


For Internal Combustion, Process Furnaces, Steam Raising 


VEST SST STS STS SUESUESUFS(ESUES(ESUESDECDSAISAIEAISS(53 


AAA AAA hh AMAIA 


Scotstoun, Glasgow, 
October 30, 1914. 
Messrs. The Anglo-American Oil Co., Ltd., 
36-38 Queen Anne's Gate, London, S.W. 
DraAR Si1RS,—We have very much pleasure in stating that 
the oil you supplied to the Destroyers we have recently built 
has been highly satisfactory in generating steam in our Boilers. 


We have tried many kinds of oil, but have not found any 
that surpasses yours in efficiency. 


We remain, yours faithfully, 
for YARROW & Co., LTp., 
(sig.) A, F. YARRow. 


Also “‘“CROWN DIAMOND’ OIL for Oil Engines, 
LUBRICATING OILS, &c., &c. 


For all information apply to 


Anglo-American Oil Company, 
36 QUEEN ANNE’S GATE, SW. 
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FEDERAL & SHIRE LINES 
FEDERAL & SHIRE FLEET 


Tons D.W. Tons D.W. 
ARGYLLSHIRE Twin Screw 12,500 MIDDLESEX 11,000 
SHROPSHIRE Be 12,500 NAIRNSHIRE 10,000 
WILTSHIRE a; 12,500 MORAYSHIRE 9,750 
AYRSHIRE Ps 11,900 BANFFSHIRE 9,550 
WESTMEATH ot 11,500 KENT 9,500 
ESSEX ay 11,400 SURREY 9,500 
SUFFOLK he 11,400 SUSSEX 9,500 
DORSET Ns 11,300 WAIPARA 9,500 
SOMERSET a 11,300 DURHAM 9,400 
ROSCOMMON ° 10,500 CARPENTARIA 9,300 
ABERDEENSHIRE (New) ,, 10,300 LIMERICK 9,300 
CORNWALL (New) a 10,300 BUTESHIRE 9, 250 


DEVON (New) x 10,300 
Total Tonnage, 263,250. 


These steamers are specially fitted for carriage of Frozen and Chilled produce, - 
also for conveyance of Ist and 3rd Class Passengers. 


WIRELESS TELEGRAPHY. 


“‘ SERVICES ” :— 


From Avonmouth, Manchester and Liverpool, via Cape 
Town or Durban 


To ADELAIDE, MELBOURNE, SYDNEY and 
BRISBANE, returning 


To London, Liverpool and Avonmouth, via Suez Canal. 
—Regular Service of Twin-Screw Steamers every four weeks. 


From Avonmouth, Glasgow, Manchester and Liverpool 
via Cape Town or Durban, 


To AUCKLAND, WELLINGTON, LYTTELTON and 
DUNEDIN, returning 


To Avonmouth, Manchester, Liverpool and Glasgow 
via Cape Horn, 
—Regular Service every four weeks, under Contract with the 
New Zealand Government. 


From London, via Suez Canal and Torres Straits, 


To THURSDAY IS. CAIRNS, TOWNSVILLE. 
ROCKHAMPTON and BRISBANE, returning 
To Liverpool and London. 


—Regular Service every four weeks, under Contract with the 
Queensland Government. 


a ee ee ee 
Head Offices: 
FEDERAL STEAM NAVIGATION Cco., LTD., 
2, Fenchurch Avenue, London, E.C. 
TURNBULL, MARTIN & CO., 
112, Fenchurch Street, London, E.C. 


ELDERS & FYFFES, LIMITED 


DIRECT PASSENGER SERVICES 


To the West Indies and Central America. 
Weekly sailings from’ Bristol, Liverpool and Rotterdam. 


THROUGH BOOKINGS (via Panama) 


To Pacific Ports of Colombia, Ecuador, Peru, Chile, Costa 
Rica, Nicaragua, Salvador, Guatemala, Mexico, and 


California. 
FLEET. 
Tons Tons Tons 
Camito , : ; 6,500 Patuca. s 5 6,000 Reventazon . .- 4,100 
Cavina . : : 6,509 Chagres. : 5,300 Manistee . a 3,900 - 
Coronado , i 6,500 Aracataca . . 4,200 Matina . . 5 3,900 
Bayano . a 6,000 Manzanares 2 4,200 Miami. 5 : 3,900 
Changuinola . . 6,000 Tortuguero z 4,200 Nicoya . 5 : 3,900 
Motagua. . 2 6,000 Barranca . - 4,100 Pacuare . 3 3,900 
Patia s : 6,000 Chirripo . f 4,100 Zent ‘ . 5 3,900 


All vessels fitted with Marconi Wireless Telegraphy. 
For further particulars apply to~ : 
ELDERS @ FYFFES, Ltd, 31 Bow Street, London, W.C, 
Wm. H. Miller & Co., Rotterdam. United Fruit Company, at Kingston and Port 
Antonio, Jamaica; Port Limon and San José, Costa Rica; Colon, Panama ; 
and Santa Marta, Colombia.—— 


HOLLAND- AMERICA LINE| 


Royal Dutch Mail and Passenger Steamers between 
ROTTERDAM AND NEW YORK. 


Triple-Screw Steamer ‘‘STATENDAM,”’ 35,000 tons register, 45,000 tons displacement, building 


FREIGHT STEAMERS between ROTTERDAM and Boston— 
Philadelphia—Baltimore —Newport News— Norfolk — Savannah— 
New Orleans—Cuba—Mexico. 
For rates ot passage and freight apply to the HOLLAND-AMERICA LINE, 
ROTTERDAM, or to its Agents, 
sy gc eA OR ES eee RENE RR TR PR RN PRM SS RUNES A a ARE AR Sh NES ERS ETS EIS 
lxxxiv 


ywava R.M.S.P, & P-S:N:C ee 
ro 4 


Via Spain, Portugal, Madeira, Canary Islands, St. Vincent & Falkland Islands. 5 


\/ 


Fortnightly to 


\ 


Panama (for Pacific Ports). 4 


British Guiana, Colombia, > 


Fortnightly Mail and Passenger Service between 


CANADA, WEST INDIES AND 
DEMERARA. 


Circular Cruises to 


~ Morocco [°” Madeira. 


Islands 


5 


For further particulars apbly—- 


THE ROYAL MAIL STEAM PACKET COMPANY, 
THE PACIFIC STEAM NAVIGATION COMPANY. 


London—18 Moorgate St., E.C., & 32 Cockspur St., S.W. Liverfool—31 James St. 


KW /\ZN\Z SS 
Va Wawa War araS 


WHITE STAR LINE 


ROYAL & UNITED STATES MAIL STEAMERS 


Fleet includes “OLYMPIC,” 46,359 Tons, and “ BRITANNIC,” 50,000 Tons 
(Launched), the two largest British Steamers. 


ROYAL & UNITED STATES MAIL SERVICE 
SOUTHAMPTON-— CHERBOURG~NEW YORK 

Also Regular Services from LIVERPOOL to NEW YORK, BOSTON, QUEBEC, 

MONTREAL, HALIFAX, PORTLAND, CAPE TOWN and AUSTRALIA; LONDON to 

CAPETOWN and NEW ZEALAND; NEW YORK and BOSTON to MEDITERRANEAN. 


WHITE STAR LINE, Southampton; 1, Cockspur Street, S.W., and 38, Leadenhall Street. 
E.C., London ; and 30, James Street, Liverpool. 


WHITE STAR-DOMINION LINE 


| TO CANADA 
FLEET INCLUDES the palatial new Steamers ‘““LAURENTIC” (Triple-Screw), 14,892 
tons, and ‘* MEGANTIC”’ (Twin-Screw), 14,878 tons, which are two of the largest Steamers 
employed in the Canadian Trade. 
Regular Sailings from Liverpool to Quebec and Montreal during the Summer, and 
from Liverpool to Halifax and Portlandgduring the Winter. 


Excellent Accommodation for First, Second and Third Class Passengers at Lowest Rates 


WHITE STAR-DOMINION LINE-—1, Cockspur Street, S.W,, and 38, Leadenhall Street, 
E.C., London; West India House, Bristol ; 30, James Street, Liverpool. 


AMERICAN LINE 


LIVERPOOL to NEW YORK. 
LIVERPOOL to PHILADELPHIA 


The Steamers of these Services carry one Class Cabin (Second Class) and Third Class 
Passengers only. 


AMERICAN LINE—I, Cockspur Street, London, S.W.; 38, Leadenhall Street, London, 
E. 


.; 30, James Street, Liverpool. 
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NG: 


GENOA aVeLoceE- ITALIA 


NEA NCAC NAA AS 


OLLIE MOLD ME SD LE 


© WAVIGAZIONE GENERALE 
ITALIANA-LLOYD ITALIANO 


SOUTH AMERICAN EXPRESS 


fast passenger Service — Regular sailings from GENOA every 
WEDN‘SDAY,: from BARCELONA, every THURSDAY, calling at RIO- 
JANEIRO, or SANTOS ‘and BUENOS AYRES—First Class Great Italian 
Liners—Service de Luxe under'the same Management of the GRAND 
HOTELS “ SAVOY ” and “ BRISTOL ” in GENOA—Moving Pictures and 
Orchestra’ on board—Marconi’s | Wireless—From PARIS ‘to BUENOS- 
AYRES Via BARCELONA 15/,, Days. pt oan 


ILINGS REGULAR SAILINGS 
Ws acl sitar o NEW {fom GENOA-NAPLES and PALERMO 


YORK and PHILADELPHIA —— to BOSTON -HALIFAX-NEW ORLEANS 


IN SN NNN SN 


MONTHLY MAIL SAILINGS APPLY in LONDON bt th: 
Hom GENOR MARSEILLE. BARCELONA Le stdon Office H he Taian Sl 
lo the CENTRAL AMERICA —— paiways - 9, Banca Commerciale Italiana - Trae 

algar House (1-(2 = Waterloo Place 


cf ft ff ff ff Sia Street S. W. - Or in Genoa to the Companies 


KONINKLIJKE PAKETVAART 
MAATSCHAPPI ,&o%2! | Packet 


Navigation Company) 


ROYAL MAIL SERVICE under contract with the Netherlands Indian 
Government throughout the NETHERLANDS INDIAN ARCHL 
PELAGO in connection with SINGAPORE, PENANG and 
AUSTRALIA, carried on by a fleet of 90 Steamers. Up-to-date 


passenger accommodation with every modern comfort. 
WEEKLY special fast service from 


SINGAPORE to JAVA 


the Garden of the East, by the saloon-mail steamers ““ MELCHIOR 
TREUB” and “RUMPHIUS” connecting at SINGAPORE with 


the 


steamers of the principal mail-lines from and to EUROPE, 
MONTHLY service from 


JAVA to AUSTRALIA 


(BRISBANE, SYDNEY and MELBOURNE) vice versa via 
THURSDAY ISLAND and PORT MORESBY by the steamers 
“TASMAN ” and “ HOUTMAN,” provided with all modern conveni- 
ences, such as wireless telegraphy, refrigerating plant, etc. Doctor and 


Stewardess carried. 


For time-tables and ilfustrated pamphlets apply te the Company's Head Offices at 
AMST B i 


RDAM and BATAVIA or to the Representative for Australia, 


56 PITT STREET, SYDNEY 
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Joseph Chadwick 


LIVERPOOL. 
601 Tower Buildings. | 
Telegrams: ‘‘ Drumlin.”’ 
Telephone: 487 Central. 


Codes: Scott’s 1906 Edition; Bentley’s Phrase. 


Steamship 
Owners 


Insurance 
' Brokers 


Coal 
Merchants 


LIVERPOOL AGENTS CHADWICK, WEIR & CO., LTD., 
FOR :— , Bu:nos 'Ayre;. 
Agents for :— 
aor! American & Rio Plata Line (New 
Communication Co., Ltd. York/River Plate Service). 


And Weir & Co. 
British Anti-Fouling Composi- ey! Suihedena & Co. 


Marconi International Marine 


tion & Paint Co., Ltd. West Hartlepool Steam Naviga- 
tion Co. 
Utrecht Collieries, Durban. J. & C. Harrison, Ltd,, etc. 


| 
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LLOYD SABAUDO 


Ey ITALIA al BRASILE e al Biss = 


coi grandiosi celeri transatlantici 


TOMASO DI SAVOIA -— _ PRINCIPE DI UDINE 


Instal azioni e servizio di gran lusso—Orchestra, Cinemato- 
grafo e Camera Oscura per dilett:nti fotografi a bordo. 
Direzione del servizio di Hotel a _ bordo offidata al 


Sig. ETTORE VOLPONI dell’ “ISOTTA GRAND HOTEL” di Genova. 


Da GENOVA —NAPOLI— PALERMO (se za 
scali intermedi) per NEW YORK proseguimenti per 
interno degli Stati Uniti e Canada coi moderni transatlantici 


RE DITALIA oe REGINA D'ITALIA 


Tutti vapori a doppia macchina e Telegrafo Marconi 


inscritti nella FLOTTA AUSILIARIA DELLA REGIA MARINA. 


GRANDE PIROSCAFO IN COSTRUZEIONE, 
“CONTE ROSSO,” 20,000 tonnellate—4 eliche. 


AGENZIE IN TUTTE LE PRINCIPALI CITTA’. 
DIREZIONE GENERALE: GENOVA, Via Sottoripa, 5. 
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BRITISH INDIA LINES 


of MAIL AND PASSENGER STEAMERS 


Mediterranean, Egypt, Red Saa, East and 


South Africa, 


Persian Gulf, 


India, 


Burmah, Straits, China, Japan, Java, 
Queensland, Australia. 


Gross Tons 
Amarapoora(paddle) — 192 
“Angora (turbine) .. 4,298 
*Arankola (T.S.).... 4,129 
*Aronda(twin-screw) 4,062 


Arratoon Apcar .... 4,510 
BEAINOrAL ras. .stsc 3,285 
PBandra ena. s8 Pees 3 284 
BROS ALA merece sees ors 3,948 
PRanKUras ccdooes.s. 3,159 
pBaralal eas. cese sss 3,148 
BSATIOEA selec een sieve 3,164 

ESAL OCGA aslsrciste'els's1/e ss 3,172 
BIGALDOLA toile ¢ sie cine ve $,283 
ESCLVOTA sil ivejaces 0c 4,352 


IRAEACA, nsec ecclesia ; 
Booldana (hulk) .... 2,860 


ERIULUTTY Aye elace soc eas ave 2,510 
SAN ALAN sj ecs5-0's vee os 6 012 
‘Carpentaria........ 5,766 


Catherine Apcar.... 2,727 


RO DakGatal ses ecicss.s 3,035 
BGHaAKGINA, jess s56056 3,033 
“ClaGIG GTA ee 3,200 
PGWakKrataes .. o.k nls 5,682 
CMAN GA close e's aes es 6,168 
mGhantalay..ls.. 0... 4,949 


*Chilka (twin-screw) 3,952 


Ghd ward... swe. sss ,192 
Pehinkoa, ... ss. .ss- 5,222 
“(Gln bh ofa: eee 6,173 
*Ghyebassa .......; 6,249 
*Coconada (T.S.).... 3,958 
OLA Ae eer eins oi 3 son" 6,019 
COOeCyanna <6... cs. 3,922 
BGM An ae cases. se ne 6,142 
PDTRW ALE Carctierces cs ees 5,378 


Under Contract with the Governments 
of India and Queensland 
for Conveyance of the Mails. 


FLEET 


Gross Tons 
TILA eiateiaieis stelacetents 1,695 
SDunera se. s ESO 5,389 
WO wWarlka ites cslccesac 1,695 


“Edavana(L.S.) .... 5,284 
*Egra (twin-screw) 5,108 
*Ekma (twin-screw) 5,108 
*Elephanta (T.S.) .. 5,292 
*Ellenga (twin-screw)5,196 
*Ellora (twin-screw) 5,201 
*Erinpura (T.S.).... 5,128 


PE ucvalusyeeacs ate 3,570 
Hazilkas sc. ahsmecanae 4,152 
Bultala.o.ssscseaae oe 4,154 
EGO)CONdams. acc ceees 5,874 
GracchuS.t.s..esss a8 3,750 
Gregory Apcar...... 4,604 
FLING Ws tetasic scistarele 770 
Hymettus® i. cece. « 4,606 
Tslanday vii. tics iensee 5,237 
Wisieneiletensonencoae 5,265 
VtAUP AL ors tt ote e ee 5,197 
BRGIN Gia wenteles sees cee 5,251 
tOlasex. camace aecees 5 257 


tri teracctacts cea eot 5,318 
PADS oc datvootiactein sits < 4,824 
DADAN ns -entcenic esis 6,013 
Kapurtnala nae. 1,180 
WASALA) oie siaiwerdion 1,195 
IatoOrias ware erciysestel« 1,127 
IGTSED Qawtetarclslo ture treretecere 1,182 
*Lama (turbine) .... 2,198 
*Lhasa (turbine).... 2,184 
Hightningy chicos se 3,315 


*Linga (turbine) .... 4 
*Lunka (turbine).... 


Gross Tons 
MAGES (GLeo.)ens. es 6,956 
*Malda (twin-screw) 7,884 
*Manora(twin-screw) 7,875 


*Mashobra (T.S.) .. 8,174 
mH Miatiana ns dese ee ne 5,281 
*Merkara (T.S.)..... 8,288 
*MombasSsalass cua. = 662 


*Mongara (T.S.).... 8,205 
*Morvada(T.S.) .... 8,193 


*Nevasa(twin-screw) 9,070 
BS NIETAVAD chica lcinisiets «5 6,020 
(OJ oi a2? Hee soacie eae 5,462 
OR ATES atcisesieavcens 5,291 
(@ Pilea xeretarstitereteceieicace 5,288 
(Quits EAS aio aeen orcs 5,247 
Oolobaria<csutecnns' 5,295 
OPISSA Aatevctetile cote 5,436 
BOnmaralrace sayin 4,741 

ORNS Gee econ cee es 4,980 
E OZALC AE ee coals ssiere 4,971 
Palamcotta 3 413 
PALLEATI Aare. «ere che aise 2.998 
Pentakotat..ss+es.0: 3,418 
Pind tideesnccues owas. 3,305 
PUEDE Maccarone dee os 3,306 
Qe dane nates icae cusies 7,703 
Querimba ...... 7,696 
Qullbatact canoes 7,697 


Ramapoora (paddle) 
Rasmara(paddle) .. 892 
*Rewa (turbine) .... 7,299 


Sangolaunwrece Ree LOA, 
Santhigwe.euiweccac 5,192 
Seal dataesciceet eee 5,382 


* Fitted with Wireless. 


LINE No. 1.—Calcutta and Rangoon—Twice Weekly. 
ae 2.—Calcutta, Rangoon and Moulmein—Fortnightly. 
+3 3.—Calcutta, Rangoon, Penang and Singapore.—Weekly. 
re 4,—Calcutta, Chittagong, Arracan and Burmah—Weekly. 
a 5.—Calcutta, Straits, China and Japan—Weekly. 
As 6.—Rangoon and Coromandel Coast Ports—Weekly. 


vi 7.—Rangoon, Madras and Negapatam—Weekly. 
o 8, 8a and 8b-—Rangoon, Tavoy River and Mergui—Weekly. 


Gross Tons 
“Shiralavaneenecsee 5,306 
*Sir Harvey Adam- 


son (twin-screw).. 1,030 


Sofalak.c vous eee 5,381 
Subada yam cconetiee 5,324 
*Takada(twin-screw) 6,949 


“Tara (twin-screw).. 6,322 
“Taroba(twin-screw) 6,309 
*Teesta (twin-screw) 6,296 


*Thongwa(T.S.).... 6,298 
Rorillasecg veer ence 5,205 
WW Sanda Paitcle eclaleletsls 5,431 
AGA Seman’ DAVAO ROE 5,310 
Wilatt sco eee ee 5,310 
MOsnghgteeaonecoouen 5,317 
Wintballawascscemeecer 5,310 
SUmetatcsncatcae. ee 5,312 
Unitayon. veneers 5,422 
Upadatiacs.enscese es 5,257 
Urlgnaeten sconce cee 5,253 
*Varela (twin-screw) 4,644 
*Varsova(T.S.) .... 4,691 
WVirawaccsmecceeaner 3,360 
*Vita (twin-screw .. 4,691 

Waipara sere eases 393 
LOND A NTs bie setts cemee 2,027 
LALO aek ead cece ee 2,030 
Mandala (building)... 8,300 


5} Mantola (building) .. 8,300 


Margha (building) .. 8,300 
Masula (building) 
Vasna (building) .... 4,700 
Karoa (building) .... 6,100 
Karunga (building).. 6,100 
Karagola (building) 6,100 
Nirpura (building) .. 6,000 


Rangoon, Tavoy, Palaw, Mergui, 


Kamaw, Bokpyin, Karathuri, Victoria Point and Maliwoon—Fortnightly. Moulmein, Yeh, 


Tavoy River, Mergui, Victoria Point, and Penang—Fortnightly. 


As 9.—Madras, Pondicherry, Cuddalore, Karikal, Negapatam, Penang, Port Swettenham and 
Singapore—Fortnightly. Madras, Negapatam, Penang, Port Swettenham,and Singapore 
—Fortnightly. 

9a.—Penang, Port Swettenham and Singapore—Weekly. : 

i 10.—Calcutta, False Point, Coconada, Colombo and Mauritius—Four-weekly. 

ae 11.—Calcutta, Coast Ports and Bombay—Fortnightly. Calling at False Point, Gopaulpore, 
Calingapatam, Bimlipatam, Vizagapatam, Coconada, Masulipatam, Madras, Pondicherry, 
Cuddalore, Negapatam, Galle, Colombo, Tuticorin, Colachel or Quilon, Aleppey, Cochin 


or Mallipuram, Calicut, Tellicherry, Cannanore and Mangalore. 


and Jaffnapatam if sufficient inducement offers. 
is 12.—Moulmein, Rangoon, Akyab, Colombo, Malabar Ports and Bombay—Three-weekly. 
ap 13.—Rangoon, Straits, China and Japan—Fortnightly. 
a 14.—Bombay and Kurrachee, direct—Weekly. Via Kathiawar Coast Ports—Weekly. 
rf 15.—Fast Mail Line.—Bombay, Cutchmandvie, Kurrachee, Muscat, Bushire, Mahomerah and 
Busreh—Weekly. 
ac 16.—Subsidiary Mail Line—Bombay, Verawal, Mangrole, Kurrachee, Muscat, Bunder Abbas, 
Henjam, Linga, Bahrein, Bushire, Koweit, Mahomerah and Busreh—Weekly. Calling at 
Pasni, Gwadur, Charbar, Jask and Dubai—Fortnightly. 
oi 17.—Bombay, Seychelles, East and South Africa—Fortnightly. 
rs) 18.—London and Calcutta—Fortnightly. Calling at Marseilles, Port Said, Suez, Aden, 


Colombo and Madras. 


Calling at Genoa on homeward voyage. 


Plymouth on homeward voyage to land passengers. 


ee 19.—London via Suez 


Canal to Thursday Island, Cairns, 


Maryborough and Brisbane—Four-Weekly. 
A 20.—London, Bombay, Kurrachee and Persian Gulf—Fortnightly. Calling at Marseilles, Port 
Said and Suez. 
on 21.—London, Marseilles, Naples, Port Said, Suez, Port Sudan, Aden, Mombasa (Kilindini), 
Zanzibar, Port Amelia (Pemba Bay), Mozambique, Chinde, Beira, Delagoa Bay and 
Durban—Four-weekly, direct. 
x9 22.—London, Cochin, Tuticorin, Madras and Chittagong—Monthly. 


Head Office: 


IN INDIA—MACKINNON, 


PRINCIPAL 


AGENCIES: 


and Kurrachee. 
IN LONDON—GRAY, DAWES & Co., 23 Gt. Winchester Street, E.C.; and 16 Northumberland Avenue,W.C. 
IN AUSTRALIA—BRITISH INDIA AND QUEENSLAND AGENCY COMPANY, LIMITED, Brisbane. 

IN CEYLON—THE MADURA COMPANY, LIMITED, Colombo, 
IN BURMAH—BULLOCH BROS, & Co., LIMITED, Rangoon. 
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Calling at Puri, Karikal. 


Steamers call at 


Townsville, Rockhampton, 


122 LEADENHALL STREET, LONDON, E.C. 


MACKENZIE & CO. (Managing Agents), Calcutta, Bombay 


FURNESS LINES 


FURNESS LINE. 


Regular Sailings between LONDON and HALIFAX, N.S., and ST. JOHN, N.B. 
Monthly Sailings between LONDON and ST. JOHN'S. N.F. 
Fortnightly Sailings between HULL and MONTREAL. 


Weekly Sailings between LIVERPOOL and ST. JOHN’S, N.F., and HALIFAX,N.S. 
PHILADELPHIA TRANS-ATLANTIC LINE, 
Fortnightly Sailings between. LONDON and PHILADELPHIA. 
WARREN LINE. 

Fortnightly Sailings between LIVERPOOL and BOSTON. 


VIRGINIA LINE. 


Regular Sailings between LONDON & NEWPORT NEWS, Va., NORFOLK, Va.,, and 
Regular Sailings between LIVERPOOL and NEWPORT NEWS, Va., NORFOLK, Va. 


For all particulars apply to: 


FURNESS, WITHY & Co., Ltd., 


LIVERPOOL MONTREAL. CARDIFF. 

(Head Office). BOSTON. U’S.A. ST. JOHN’S. N.F. 
NEWCASTLE/TYNE. LONDON, Furness Nt W YORK, U.S.A. 
HALIFAX House, E.C NEWPORT NEWS, U.S.A. 


ROTTERDAM & ANTWERP: Furness Shipping & Agency Co. 


LIVERPOOL ' AGENCIES: 
FURNESS LINE: Royal Liver B ildings, Liverpool , A 
WARREN LINE: Geo. Warren & Co., (Liverpool), Ltd., Royal Liver Buildings, Liverpool, 
VIRGINIA LINE Furness, Withy & Co., Ltd., Royal Liver Buildings, Liverpool. 


AEE EEE EEE eee eeeeeeeeeeeee 


W.R. SMITH & SONS 


Shipowners, Managers 
Ship and Insurance Brokers 
Bunker Contractors 
a5 Coal Exporters . 


BUTE DOCKS, 
CARDIFF. 


Cable Address : “ SMITHCRAFT, CARDIFF.” | Codes { WATKINS (21st Ed.) ; A BC (5th Ed.); 
Tele. No. : 1790. | Used: |SCOTTS (9th and 10th Editions). 
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Rotterdam Lloyd Royal Mail Line 


(General Managers: Wm. RUYS & ZONEN) Rotterdam. 


Fortnightly: Mail and Passenger Service from 


ROTTERDAM, during the War via LONDON, 


LISBON (facultatively), and NAPLES, 


to EGYPT, CEYLON, SUMATRA and JAVA, 


vice versa 


T.S.S. INSULINDE. 


THROUGH TICKETS to all Ports in East Indian Archipelago and to Australia, 
Straits, China, Japan. etc., in connection with Regular Services of the Royal Packet 
S.N. Co. (K.P.M.) 

Round the World Tours affording passengers an opportunity of making the trip from 
Padang to the magnificent Padang Highlands by one of the most interesting railroads in 
the world, and charming Tours in the Island of Java. Apply for descriptive booklets. 

Short Sea Trips in the Mediterranean. The Company issues Tourist Tickets— 
all sea or combined Sea and Rail—throughout the year, at low fares. Ask for handbook 
and descriptive booklet. 


MAIL AND PASSENGER FLEET. 


Goentoer (t.s.) 6,000 tons | Patria (t.s.) Tabanan... 5,300 tons 
Insulinde (t.s.) 12,000 _,, building 12,000 tons | Tambora ... 5,600 ,, 
Kawi ... ... 4,900 _,, Rindjani. ... 4,800 ,, Wilis ... ... 4,800 ,, 
Ophir ...... 4,800 ,, Sindoro (ts.) 5,500 _,, 


22 Big Cargo Steamers. 2 Cargo Boats. building, 12,000 tons each. 
Modern Steamers fitted with every comfort for Eastern;Travel; Excellent Cuisine ; Single- 
berth Rooms; Marconi’s Wireless'‘and:Submarine Signalling ; Electric Laundries, etc. 


Principal) ROTTERDAM & AMSTERDAM: RUYS & CO. (General Agents). 
Agents: { LONDON: ESCOMBE, McGRATH & CO., 3, East India Avenue, 


And at SOUTHAMPTON, GLASGOW, MANCHESTER, LIVERPOOL, BIRMINGHAM, 
GRIMSBY and MIDDLESBROUGH. 


Lisson: Henry Burnay & Co., Rua dos Port SAID AND Suez: Port Said & Suez 


Tanqueiros, 10. Coal Co., Ltd. 
TanGIER :”Joel Lalaurie, Plage. Cotomso: Aitken, Spence & Co. 
PADANG : Scheepsagentuur. 
GiBRALTAR : London Coal Company. BATAVIA, SAMARANG, SOURABAYA: Interna- 
MARSEILLES: 'Ruys & Co., 5, Boulevard tionale Crediet & Handelsvereeniging 
Dugommier. ““ Rotterdam.’’ 


And all Offices of ROYAL PACKET S.N. CO. (K.P.M.), THOS. COOK & SON, and Tourist Agencies. °° 
eS ha AL NRE RSENS OE I REM 
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WILSON LINE, HULL” 


FAST PASSENGER SERVICES TO 
NORWAY, SWEDEN AND RUSSIA. 


ae 


Cargo Services to America, India, 
Egypt, Baltic, Black Sea and 
Mediterranean Ports, &c., &c. 


Se eee 


> 


Apply THOS. WILSON, SONS & Co., Ltd., HULL. 
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j SOCIETA ITALIANADISERVIZ] MARITTIMI 


SOCIETA ANONIMA-DIREZIONE GENERALE-ROMA 
SERVIZI CELERI DI]|} SERVIZI CERLERI 
LUSSO 


DA VENEZIA prEerR TRIESTE 


PER ALESSANDRIA D’EGITTO SiaNCO UA 
DA VENEZIA £ BRINDISI settimanale. 
ogni 2 settimane. 
DA TRIESTE ‘= VENEZIA 
DA NAPOLI e SIRACUSA PER LA DALMAZIA-MONTENEGRO 
ogni 2 settimane. ALBANIA f£ BRINDISI | settimanale 
PER COSTANTINOPOLI tcccando Zara—Sebenico—Spalato 


(viiCanale dr CaaS Gravosa-Cattaro-Antivarie Durazzo. 


DA VENEZIA e BRINDISI 


settimanale SERVIZI POSTALI 
Toccando Corfu-Patrasso e Pireo. PER ALESSANDRIA D’EGITTO— 
E SORIA—ASIA MINORE—DANUBIO— 
VAPORI DI LUSSO-TELEGRAFIA 
MARCONI -MASSIMA COMODITA ANATOLIA — TRIPOLI — BENGASI— 
ED ELEGANZA. RODI—ARCIPELAGO GRECO, 


Per informazioné ed acquisto biglietti rivolgersi ROMA alla DIREZIONE GENERALE e 
AGENZIA CHIARI SOMMARIVA (Piazza Venezia Palazzo delle Assicurazioni) ai COMPAR- 
TIMENTI di VENEZIA (Corte dell’ Albero) e NAPOLI (via Agostino Depretis). all’ UFFICIO 
SOCIALE di GENOVA (via Balbi), a tutti gt UFFICI ed AGENZIE della SOCIETA ed a quelli 
dei Sigg. THOS. COOK & SON e della COMPAGNIE INTERNATIONALE DES WAGONSLITS 
in EUROPA, ALGERIeTUNISI. 


@ 

2 

: 3 

INDIRIZZO TELEGRAFICO © SI TMAR” & 
zg 
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MARITTIMA ITALIANA 


Steamship Company for Subventioned 
Mail and Commercial Lines. 


Limited Company—CAPITAL Lst. 360,000 fully paid up. 
Head Office in GENOA - PORTICI SOTTORIPA 5 


Regular Mail Service to— 
Bombay, Red Sea, Eritrea, Somaliland, Benadir and Mombasa. 
Regular Mail and Commercial Service to— 
Egypt, Syria, Rhodes, Salonica, Constantinople and Odessa. 
Departures from Genoa to— 
Alexandria and Syria every week. 
Bombay every 4. weeks, calling at Leghorn and Naples, Messina, Port Said, 
Suez, Aden. 
Mombasa every 4 weeks, calling at Leghorn, Naples, Messina, Port Said, 
Suez, Massowa, Aden, Mogadiscio and Kisimayu: 
Pirzeus, Constantinople, Odessa, every week ; alternatively via Smyrna and 


Salonica. 
MEDITERRANEAN LINES. 


MARSEILLES, CORSICA, SARDINIA, SICILY, CALABRIA, TYRRH t NUM 
SEA, IONIAN SEA, ADRIATIC SEA, AXGEAN SEA, BLACK SEA, 
AND THE LEVANT. 


For information re freights and passages apply to the Offices and 
Agencies of the Company. 


TELEGRAPHIC ADDRESS: “ ITALMAR.” 


“SICILIA” SOCIETA DI 
NAVIGAZIONE 


Head Office: ROME Department Office: PALERMO 
Corso Umberto I. No. 337. Piazza Marina. 


Offices at GENOA, NAPLES, TUNIS, Ete. 


REGULAR WEEKLY SERVICE. 


Naples to Palermo, Trapani, and Tunis every Monday (ser. rap. de luxe). 
Naples to Messina, Catania, Syracuse, Bengasi and Dernah, every Monday. 
Naples to Messina, Catania, Syracuse. Tripoli, every Tuesday. 

Genoa to Leghorn, Cagliari, Tunis, and coastal ports every Monday. 
Syracuse to Tripoli, every Tuesday, Thursday, and Saturday. 

Syracuse to Bengasi, every Wednesday and Sunday. 

Syracuse to Malta and Tripoli, every Wednesday. 


COMMERCIAL SERVICE, 


Genoa to Palermo and south coast of Sicily. every Monday. 
Genoa to east coast of Italy, Malta, Tripoli, Cyrenaica, Alexandria, every 
Wednesday. 


OFFICE (for tickets) at Rome, Piazza Venezia (Agenzia Chiari e Sommariva) ; 
Palermo, Piazza Marina; Genoa, Via alla Nunziata No. 153 Naples, Via 


Agostino De Pretis No, 62 ; and at Tunis, Syracuse, Leghorn, etc., Agencies. 
TELEGRAPHIC ADDRESS: “ SICILIA.” 
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All types of books are adaptabie 
to the Loose Leaf Principle. 
The following are a few in 
general use :— 


LEDGERS, JOURNALS, 


SOME USERS : DAY BOOKS, 
OF OUR STOCK BOOKS, 
BUYERS BOOKS, 
L 0 Ml BAR D E A VOYAGE ke 


PATTERN 


H.M,. STATIONERY OFFICE. 
MARCONI WIRELESS CO. 
HUNTLEY & PALMER, LTD. 
ALLEN & HANBURY, LTD. 
FALK, STADELMANN & CO. 
GT. NORTHERN RAILWAY. 


The ‘“ Lombard” Loose Leaf Book has, upon 
exhaustive trial, been found to be more durable and 
satisfactory than any other pattern of Loose Leaf 
Book. Many of the highly vaunted and loudly 
proclaimed makes are lacking the practical adapta- 
bility of the ‘“‘ Lombard ”’—its security, alignment of 
leaf, and its high standard of mechanical finish are 
believed to be superior to all others. 


We can supply any type of book on the Loose Leaf 
principle—from a cheap temporary binder to a well- 
bound ledger. 


We were amongst the pioneer manufacturers in this 
field, and are therefore better placed than com- 
petitors to deal with your enquiries, 


EDEN FISHER & CO., Ltd. 


SPENCER HOUSE, SOUTH PLACE, LONDON, E.C. 


’PHONE : 5470 LONDON WALL 
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J-W-AUSTIN’S wears umes 
DUKE STREET CHELMSFORD (HONE 


Contractors to H.M. Government. 
Contractors to The Marconi Co. 


FRARARA 
Os) Os) @e| 


RARARA 
-@<|-@.|-@.) 


All leading makes of Pleasure Cars 
and Commercial Vehicles supplied. 


CARS FOR HIRE — REPAIRS ~ ACCESSORIES | 


Silk and Cotton Covered H.C. Copper 
Wire, Asbestos Covered Wire, 
Charcoal Iron Core Wire, 
Resistance & Fuse Wires, 
Binding Wires, 

Enamelled Copper Wire, 


Aluminium Wire, 


etc, etc. 


Braided and Twisted 

Wires. Bare Copper 

Strand and Flexibles of 

any construction. Wire Ropes 

& Cords, down to the finest sizes, in 
Galvanized Steel, Phosphor Bronze, etc. 


CANADIAN N ORTHERN 


FASTEST § Quebec and Montreal (Summer) ; FROM 
TO CANADA ( Halifax, N.S. (Winter) BRISTOL 


Through Steamship or Rail Bills of Lading 

issued to all points in Eastern and Western 

Canada. Connections with all Steamship Lines 
from Great Britain. 


Apply General Passenger Dept., 21 Charing Cross, S.W.; 27 Leadenhall St., E.C.; 
65 Baldwin St., Bristol; 141 Corporation St., Birmingham; 18a High St., Cardiff; 
71 Old Town St., Plymouth; C 4-5 Exchange Buildings, Liverpool: 125 Hope St., 
Glasgow ; or Agents. 


The first volume of the 
“STUDENTS ’” series 
of Wireless Handbooks 


The 
Elementary Principles 


of 
Wireless Telegraphy 
By R. D. BANGAY. 
cel area suena pete 
Price 1/- Postage 2d. 
The official text book of the’ Boy 


Scouts Association. 


“This volume will provide a knowledge | 


which will prove valuable no matter how 
far an amateur may have progressed.’’— 
Glasgow Herald. 


Handbook of 
Technical Instruction 


for 
Wireless Telegraphists 
By J. C. HAWKHEAD. 


A Complete Course 
for the Postmaster- 
General’s Examination. 


Obtainable through all 


Booksellers. 
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The WIRELESS PRESS LTD., Marconi House, 
Strand, LONDON, W.C. 


TACHOMETERS & COUNTERS 


For use on Engines, Motor Boats, Locomotives, Air 


Ships, etc. 
Pere fda S-erariice 
Electric Units— 
aps ol t eley 
accurate, entirely 
unatiected py 
Magnetic, Electric 
or Temperature 
influences. 


As approved by Messrs. Marconi for their 


MARKT & CQ. dondon) LTD. 
98-100 Clerkenwell Road, E.C. 


XCV1 


i 


ct meaty ARDAE oo eee 
Net Rt aad? 
(gar i 


toy a toh lt py Maar et 
aa! aye cts Salouiat a iis 
rome whites, pe Sie aoe ig 


The first volume of the Handbook of 

“STUDENTS” series : ° 

SOW a. Technical Instruction 
for 


The 


Elementary Principles Wireless Telegraphists 
By J.C. HAWKHEAD. 


of 
Wireless Telegraphy 


By R. D. BANGAY. A Complete Course 


for the Postmaster- 


Inlimp cloth. Crown 8v0. 160 pages General's. Examunateee 
Price: ly Postage 2d. 
The official text book of the: Boy Obtainable through all 
Scouts Association. Booksellers. 


“This volume will provide a knowledge | 
which will prove valuable no matter how | A 
far an amateur may have progressed,’’— Price ~ - 3/6 
Glasgow Herald. 


The WIRELESS PRESS LTD., Marconi House, 
Strand, LONDON, W.C. 


TACHOMETERS & COUNTERS 


For use on Engines, Motor Boats, Locomotives, Air 
Ships, etc. As approved by Messrs. Marconi for their 
Field Service 
Hlectric Units— 
eis ON st tes bay, 
accurate, entirely 
unaffected by 
Magnetic, Electric 
or Temperature 
influences. 


MARKT & CO. dondon) LTD. 
98-100 Clerkenwell Road, E.C. 
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GEORGE PHILIP & SON, Lto., LONDON. 


COPYRIGHT THE WIRELESS PRESS, Ltp. 
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CATALOGUE 


:: PRINTING :: 


WELL-PRINTED CATA- 
A LOGUE “costs no. more to 
| distribute than one that is 


printed badly, but there is all the 


difference in effectiveness when it 


reaches a possible customer. We 
have the plant, the staff and the 
experience that will enable us to print 
your catalogue right and so make it 
a real force in your sales department. 


Let us submit suggestions & estimates. 


W.H. SMITH 8 SON 


PRINTERS, ADVERTISING AGENTS 


5S Fetter Lane, London, E.C | 


Telegrams: Telephone: 
“Printadsag, Fleet, London” 5630 Holborn <Printing Dept.) 
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ROBEY & CO., Ltd. 


LINCOLN, 
and 79 Queen Victoria St., London. 


SHIP LIGHTING SETS 


as supplied to 


The Admiralty 
The Marconi Co. 
and 
Principal 
Shipbuilders 
Makersofhighest 
class Engines for 
Refrigerating 


Plants, etc. 

Oil Engines 

Air Compressors 
Boilers. 


Write for 
Illustrated Catalogues 
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MASSACHUSETTS INSTITUTE OF TECHNOLOGY 


C U 7 RULE ADOPTED BY THE LIBRARY COMMITTEE, May 17, 1910 


If any book, the property of the Institute, shall be 


CON S7 lost or seriously injured, as by any marks or writing made 


herein, the person to whom it stands charged shall 


26° 


5 ¢ 
Telepih: : > set. 


HOLBORN 6 ' Les), 


replace it by a new copy, or by a new set if it forms 


one 


Form Lt 53 5060-23 Mr.-’15 


: min Reinforced 


k of every 
description. 
VALSO SOLE AGENTS 7IN- THE 


SOUTH OF ENGLAND AND 
THE WHOLE OF SCOTLAND 


For the Sale of 


“Medusa” Waterproof Cement 


AND 


White Portland Cement. 


LED eeM Massachusetts 
H.M. OFFICE OF WORKS, LONDON : 
ADMIRALTY, CROW Institute of Technology 
INDIA OFFICE, Library of Electrical 
HORSE GUARDS, N Engineering 
WHITEHALL, 


GENERAL POST OFFICE, SIGN THIS CARD AND LEAVE 

IT with the Assistant in Charge. 

NO BOOK shall be taken from the 
room EXCEPT WHEN REGIS-—- 
TERED in this manner. 

Students must return books befote 

1o A.M, of the next school day, unless 

granted special permission to keep them 

longer. 


RETURN this book to the DESK. - 


y Form 145-500" S-Jacels 


SO 
ao CaN Sat 


‘ey 
Soe 


Se 
ah 


a 


Z 


aes 


en 
CASS 


Mig hie 
to shez 


al 
eben ree ny mA INT & pub 
Da ab be Sees 


hoa rk 


Na 


© 


‘4 


rel eet 
ey, 


er 


ng sah Nod 
tig Pr mo te 7 es 


Or 


ae 


ie 
3 
of 


re 
* 
*, 


Agent 


‘ aoe 
art shoe 
¢ Ea 


